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Example 32 

Construction of 2H7 scFv IgG Fusion Proteins with Hinoe Mutations 

5 A 2H7 scFv IgG fusion proteins are constructed with the first cysteine residue 

and the second cystein in the IgGl hinge region substituted with a serine residue to provide 
MTH (SCC) and MTH (CSC). The template for introduction of the mutations is a 

polynucleotide encoding 2H7 scFv WTH WTCH2CH3 (SEQ ID NO: ). The oligonucleotide 

introducing the mutations are 5' PCR primer oligonucleotides HIgGMHcysl (SEQ ID NO:_) 

O and HIgGMHcys2 (SEQ ID NO:_J. The constructs are prepared as described in SEQ ID 
NO:_J. The encoding polynucleotides of the mutants are presented in SEQ ID NOs:_) and the 
polypeptide sequences are provided in SEQ ID NO: ). 

Additional representative sequences of the present invention are as follows: 

15 

HulgGI wild type hinge, CH2, CH3 
tctgatcaggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctctt 
ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 

20 gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 

25 gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

HulgGI wild type hinge, CH2, CHS 

sdqepkscdldhtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvev 
hnaktkpreeqynstyrvvsvltvlhqdwlngkeykck^ 
30 psdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

Llama IgGl hinge, CH2, CHS 

tgatcaagaaccacatggaggatgcacgtgcccncagtgcccncaatgcccngcnccngaactnccaggaggc 
ccttctgtctttgtcttccccccgaaacccaaggacgtcctctccatttttggaggccgagtcacgtgcgttgtag^ 
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5 gagtcagagggcacctacgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaagctctcggtgggaaaga 
acacgtggcagcggggagaaaccttaacctgtgtggtgatgcatgaggccctgcacaaccactacacccagaaatccatcacccagtctt 
cgggtaaatagtaatotaga 

Llama IgGl hinge, CH2, CH3 (In figure 23 as Llama IgGl) 
10 ephggctcpqcpapelpggpsvfvfppkpkdvlsisgrpevtcvvvdvgkedpevnfnwyidgvevrtantk 
pkeeqfnstyrvvsvlpiqhqdwltgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvs\^clvkgfypadinv 
ewqrngqpesegtyantppqLdndgtyflysrlsvgkntwqrgetltgvvmhealhnhytqksitqssgk 

Llama IgG2: 

15 tgatcaagaacccaagacaccaaaaccacaaccacaaccacaaccacaacccaatcctacaacagaatccaagtgtcccaaatgtccag 
cccctgagctcctgggagggccctcagtcttcatcttccccccgaaacccaaggacgtcctctccatttctgggaggcccgaggtcacgtg 
cgttgtggtagacgtgggccaggaagaccccgaggtcagtttcaactggtacattgatggcgctgaggtgcgaacggccaacacgaggc 
caaaagaggaacagttcaacagcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaa 
gtgcaaggtcaacaacaaagctctcccggcccccatcgagaagaccatctccaaggccaaagggcagacccgggagccgcaggtgta 

20 caccctggccccacaccgggaagagctggccaaggacaccgtgagcgtaacatgcctggtcaaaggcttctacccacctgatatcaacg 
ttgagtggcagaggaatgggcagccggagtcagagggcacytacgccaccacgccaccccagctggacaacgacgggacctacttcct 
ctacagcaagctctcggtgggaaagaacacgtggcagcagggagaaaccttcacctgtgtggtgatgcacgaggccctgcacaaccact 
acacccagaaatccatcacccagtcttcgggtaaatagtaatctaga 

25 Llama IgG2 

Dqepktpkpqpqpqpqpnptteslccpkcpapellggpsvfifppkpkdvlsisgrpevtcvvvdvgqedpev 
sfnwyidgaevrtantrpkeeqfestyrvvsvlpiqhqdwltgkefkckvnnkalpapiektiskakgqtrepqvytlaphreelakdt 
vsvtclvkgfyppdinvewqrngqpesegtyattppqldndgtyflysklsvgkntwqqgetftcvvmhealhnhytqksitqssgk 

30 Llama IgG3 Fc 

tgatcaagcgcaccacagcgaagaccccagctccaagtgtcccaaatgcccaggccctgaactccttggagggcc 
cacggtcttcatcttccccccgaaagccaaggacgtcctctccatcacccgaaaacctgaggtcacgtgcttgtggtggacgtgggtaaag 
aagaccctgagatcgagttcaagctggtccgtggatgacacagaggtacacacggctgagacaaagccaaaggaggaacagttcaaca 
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gcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagct 
ctcccagcccccatcgagaggaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaa 
gagctggccaaggacaccgtgagcgtaacctgcctggtcaaaggcttcttcccagctgacateaacgttgagtggcagaggaatgggca 
gccggagtcagagggcacctacgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaaactctccgtggga 
5 aagaacacgtggcagcagggagaagtcttcacctgtgtggtgatgcacgaggctctacacaatcactccacccagaaatccatcacccag 
tcttcgggtaaatagtaatctagagggccc 

Llama IgG3 Fc 

dqahlisedpsskcpkcpgpellggptvfifppkakdvlsitrkpevtclwwtwvkktlrsssswsvddtevhta 
10 etkpkeeqfnstyrvvsvlpiqhqdwltgkeflcckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtclvkgffpadi 
nvewqrngqpesegtyantppqldndgtyflysklsvglaitwqqgevftcvvmhealhnhstqksitqssgk 



1 5 HulgGI wild type hinge 

gatcaggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagca 

HulgGI wild type hinge 
dqepkscdkthtcppcpa 

20 

HulgGI H2, wild type hinge with leu at second position (results from Bgll site) 
gatctggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagca 

HulgGI H2, wild type hinge with leu at second position. 
25 dlepkscdkthtcppcpa 

NT 

HulgGI wild type CH2 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccc 
30 tgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatg 
ccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatgg 
caaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaa 
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HulgGI wild type CH2 AA 

pellggpsvflfppkplcdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvs 
vltvlhqdwlngkeykckvsnkalpapiektiskak 

5 

NT HulgGI wild type CH3 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 
gcctcccgtgctggactccgacggctccttcttcctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctca 
LO tgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



AA HulgGI wild type CH3 

gqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdk 
1 5 srwqqgnvfscsvmhealhnhytqkslslspgk 



NT HulgGI mutated hinge (C-C-C-»S-S-S) 
gatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagca 

AA HulgGI mutated hinge (C-C-C-»S-S-S) 
dqepkssdkthtsppspa 



25 Mutant hinge, but wild type CH2 and CH3 — reads from the hinge+Ig tail, 

HIgG 1 MTH WTCH2CH3 : 

tgatcaccccaaatcttctgacaaaactcacacatctccaccgtcctcagcacctgaactcctgggtggaccgtcagt 




30 taccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctccca 
gcccccatcgagaaaacaatctccaaagccaaagggcagceccgagaaccacaggtgtacaccctgcccccatcccgggatgagctga 
ccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccgga 
gaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggca 
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Protein sequence: Mutant hinge, but wild type CH2 and CH3 
5 dhpkssdlcthtsppssapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhna 
ktkpreeqynstyrvvsvllA'lhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltlaiqvsltcIvkgfypsd 
iavewesngqpennylcttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

LLGl-5'bgl 35 mer Llama IgGl 5' 

10 5'-gtt gtt gat caa gaa cca cat gga gga tgc acg tg-3' 

LLG2-5'bgl 32 mer, Llama IgG2-5' 

5'-gtt gtt gat caa gaa ccc aag aca cca aaa cc-3' 

15 LLG3-5'bgl 33 mer, Llama IgG3-5' 

5'-gtt gtt gat caa gcg cac cac age gaa gac ccc-3' 

LLseqsense 19mer, llama sequencing primer 

5'-ctg aga teg agt tea get g-3' 

20 

LLseqAS 19 mer 

5'-cct cct ttg get ttg tct c-3' 

NT 

25 2H7 scFv llama IgGl 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
30 cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
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gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
agaaccacatggaggatgcacg^gcccncagtgcccncaatgcccngcnccngaactnccaggaggcccttctgtctttgtcttcccccc 
gaaacccaaggacgtcctctccatttttggaggccgagtcacgtgcgttgtagtggacgtcggaaagaaagaccccgaggtcaatttcaac 
tggtatattgatggcgttgaggtgcgaacggccaatacgaagccaaaagaggaacagttcaacagcacgtaccgcgtggtcagcgtcctg 
5 cccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagctctcccggcccccatcgagaggacca 
tctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaagaactggccaaggacaccgtgagc 
gtaacatgcctggtcaaaggcttctacccagctgacatcaacgttgagtggcagaggaacggtcagccggagtcagagggcacGtacgc 




AA 2H7 scFv llama IgGl 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
IasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtkleJkdgggsggggsggggssqaylqqsgaelvrpgasvk 
15 msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
yAvyfdvwgtgttvtvssdqephggctcpqcpapelpggpsvfvfppkpkdvlsifggrvtcvvvdvgkkdpevnfnwyidgvev 
rtantkpkeeqfiistyrvvsvlpiqhqdwltgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtclvkgfyp 
adinvewqrngqpesegtyantppqldndgtyflysklsvgkntwqrgctltcvvmhealhnhytqksitqssgk 

20 



NT 2H7 scFv llama IgG2 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 




25 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

30 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
agaacccaagacaccaaaaccacaaccacaaccacaaccacaacccaatcctacaacagaatccaagtgtcccaaatgtccagcccctg 
agctcctgggagggccctcagtcttcatcttccccccgaaacccaaggacgtcctctccatttctgggaggcccgaggtcacgtgcgttgtg 
gtagacgtgggccaggaagaccccgaggtcagtttcaactggtacaltgatggcgctgaggtgcgaacggccaacacgaggccaaaag 
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aggaacagttcaacagcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaa 
ggtcaacaacaaagctctcccggcccccatcgagaagaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccct 
ggccccacaccgggaagagctggccaaggacaccgtgagcgtaacatgcctggtcaaaggcttctacccacctgatatcaacgttgagt 
ggcagaggaatgggcagccggagtcagagggcacytacgccaccacgccaccccagctggacaacgacgggacctacttcctctaca 
gcaagctctcggtgggaaagaacacgtggcagcagggagaaaccttcacctgtgtggtgatgcacgaggccctgcacaaccactacacc 
cagaaatccatcacccagtcttcgggtaaatagtaatctaga 

AA 

2H7 scFv llama IgG2 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtlclelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsyiiqkflcgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqeplctpkpqpqpqpqpnptteskcpkcpapellggpsvfifppkpkdvlsisgrpevtcvvvdvgqed 
pevsfnwyidgaevrtantrpkeeqfnstyrvvsvlpiqhqdwltgkefkckvnnkalpapiektiskakgqtrepqvytlaphreela 
kdtvsvtclvkgfyppdinvewqmgqpesegtyattppqldndgtyflysklsvgkntwqqgetftcvvmhealhnhytqksitqss 
gk 

NT 

2H7 scFv llama IgG3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtgglgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
agcgaaccacagcgaagaccccagctccaagtgtcccaaatgcccaggccctgaactccttggagggcccacggtcttcatcttcccccc 
gaaagccaaggacgtcctctccatcacccgaaaacctgaggtcacgtgcttgtggtggacgtgggtaaagaagaccctgagatogagttc 
aagctggtccgtggatgacacagaggtacacacggctgagacaaagccaaaggaggaacagttcaacagcacgtaccgcgtggtcagc 
gtcctgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagctctcccagcccccatcgagag 
gaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaagagctggccaaggacaccg 
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tgagcgtaacctgcctggtcaaaggcttcttcccagctgacatcaacgttgagtggcagaggaatgggcagccggagtcagagggcacct 
acgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaaactctccgtgggaaagaacacgtggcagcaggg 
agaagtcttcacctgtgtggtgatgcacgaggctctacacaatcactccacccagaaatccatcacccagtcttcgggtaaatagtaatctag 
agggccc 

5 

AA 

2H7 scFv llama IgG3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
10 msckasgytfbynmhwvkqtprqglewigaiypgngdts^ 

ywyfdvwgtgttvtvssdqahshsedpsskcpkcpgpellggptvfifppkakdvlsitrkpex^clwwtwvkktlrssssws^ 

evhtaetkpkeeqfnstyrvvsvlpiqhqdvvltgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtclvkgf 

fpadinvewqrngqpesegtyantppqldndgtyflysklsvgkntwqqgevftcvvmhealhnhstqksitqssgk 

15 2H7 I Completely WT IgG tail: 

2H7scFv WTH WTCH2CH3 
Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 

20 gcactggtaccagcagaagccaggatcctoccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

25 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

30 gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
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ccacgcctoccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7+Completelv WT IeG tail: 
2H7 scFv WTH WTCH2CH3 
Protein sequence 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglew 
ywyfdvwgtgttvtvssdqepkscdkthtcppcpapellggpsvf^ 

e-vhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapielctiskakgqprepqvytlppsrdeltknqvsltclvk 
giypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

CD80 transmembrane domain and cytoplasmic tail (+restriction sites) 
gcggatccttcgaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacc 
tactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

CD80 transmembrane domain and cytoplasmic tail 
adpsnllpswaitlisvngifviccltycfaprcrerrrnerlrresvrpv 

NT 

40.2.220 VL (anti-human CD40 scFv #1--VL) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gttctgactcagtctccagccaccctgtctgtgactccaggagatagagtctctctttcctgcagggccagccagagtattagcgactacttac 
actggtatcaacaaaaatcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcagt 
ggatcagggtcagatttcactctcagtatcaacagtgtggaacctgaagatgttggaaWattactgtcaacatggtcacagctttccgtggac 
gttcggtggaggcaccaagctggaaatcaaacgg 

AA 

40.2.220 VL (anti-human CD40 scFv #1-VL) 
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mdfqvqifsfllisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllikyashsi 
sgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsQ)wtfgggtkleikr 

NT 

5 40.2.220 VH (for anti-human CD40 scFv #1--VH) 

cagatccagttggtgcaatctggacctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctg 
ggtatgccttcacaactactggaatgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctg 
gagtgccaaaatatgtagaagacttcaaggacggtttgccttctctttggaaacctctgccaacactgcatatttacagataagcaacctcaaa 
gatgaggacacggctacgtatttctgtgtgagatocgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggt 
10 cactgtctctgatca 

AA 

40.2.220 VH (for anti-human CD40 scFv #1~VH) 

qiqlvqsgpelldipgetvrisckasgyaftttgmqwvqempgkglkwigwintphvsakicrrlqgrfafslets 
1 5 antaylqisnlkdedtatyfcvrsgngnydlayfaywgqgtlvtvs 



NT 

40.2.220 scFv (anti-human CD40 scFv #1) 




25 gttggtgcaatctggacctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctgggtatgccttcacaactactgga 
atgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaaga 
cttcaaggacggtttgccttctctttggaaacctctgccaacactgcatatttacagataagcaacctcaaagatgaggacacggctacgtatt 
tctgtgtgagatccgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggtcactgtctctgatca 



AA 

3 0 40.2.220 scFv (anti-human CD40 scFv # 1 

mdfqvqifsfilisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllikyashsi 
sgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsfpwtfgggtkleilfrggggsggggsggggsqiqlvqsgpelkkpgetvris 
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ckasgyaMgmqwvqerapgkglkwigvvintplwsakicrrlqgrfafsletsantaylqisnlkdedtatyfcvrsgngnydk 
ywgqgtlvtvs 



NT 

5 2el2VL (with L6VK leader peptide) 

atggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctc 




agtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaagtaggaa 
1 0 ggttccttggacgttcggtggaggcaccaagctggaaatcaaacgg 



AA 

2el2 VL (with L6 VK leader peptide) 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
15 aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtlcleikr 

"NT 

2el2 VH (no leader peptide) 

caggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctca 
20 gggttctcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaa 
gcacagactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaa 
actgatgacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtca 
ccgtctcctca(gatctg) 



25 AA 

2el2VH 

qvqlkesgpglvapsqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdns 
ksqvflkmnslqtddtaryycardgysnfhyyvmdywgqgtsvtvss 



30 NT 

2el2scFv(+Restriction sites) 

aagcttatggattttcaagtgcagaltttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
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caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctogggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
5 tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtct 
cctct(gatcag) 



10 AA 

2el2scFv 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflhnnslqtddtaryycardgys 
15 nfhyyvmdywgqgtsvtvss 

10A8 is anti-CD 152 (CTLA-4) 
10A8 VL (with L6 VK leader peptide) 

atggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatccagatg 
20 acacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatataggttg 
gtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtggaagtg 
ggtctgggagagattattccctcagcatcagaaacctggagcctgaagatattgcaacttattattgtcaacagtatgataatcttccattgacg 
ttcggctcggggacaaagttggaaataaaacgg 



25 AA 

10A8 VL 

mdfqvqifsfllisasvimsrgvdiqmtqspsslsaslggkvtitckasqdildcyigwyqhkpgkgprlliyytst 
lqpgipsrfsgsgsgrdyslsirnlepediatyycqqydnlpltfgsgtkleikr 
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aataactacaacccatctctcataaatcgaatctccatcactcgtgacacatctaagaaccagtttttcctgaagttgagttctgtgactactgag 
gacacagctacatatttctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaacctcagtcaccgtctcctctga 
tea 

AA 

10A8VH 

dvqlqesgpglvkpsqslsltcsvtgysitsgfysvnwirqfpgnklewmghishdgrnnynpslinrisitrdtsk 
nqfflklssvttedtatyfcarhygssgamdywgqgtsvtvss 

NT 

10A8 scFv 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
cagatgacacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatat 
aggttggtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtg 
gaagtgggtctgggagagattattccctcagcatcagaaacctggagcctgaagatattgcaacttattattgtcaacagtatgataatcttcc 
attgacgttcggctcggggacaaagttggaaataaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctgat 



ctactggaactggatccgacagtttccgggaaacaaactggaatggatgggccacataagccacgacggtaggaataactacaacccatc 
tctcataaatcgaatotccatcactcgtgacacatctaagaaccagtttltcctgaagttgagttctgtgactactgaggacacagctacatattt 
ctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaacctcagtcaccgtctcctctgatca 

AA 

10A8 scFv 

mdfqvqifsfllisasvimsrgvdiqmtqspsslsaslggkvtitckasqdilckyigvvyqhkpgkgprlliyytst 
lqpgipsrfsgsgsgrdyslsirnlepediatyycqqydnlpltfgsgtkleikrggggsggggsggggsdvqlqesgpglvkpsqslslt 
csvtgysitsgfywnwirqfpgnldewmghishdgrnnynpslinrisitrdt^ 
qgtsvtvssd 
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actggtatcaacaaaaatcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcagt 
ggatcagggtcagatttcactctcagtatcaacagtgtggaacctgaagatgttggaatttattactgtcaacatggtcacagctttccgtggac 
gttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcagatcca 
gttggtgcaatctggacctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctgggtatgccttcacaactactgga 

5 atgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaaga 
cttcaaggacggtttgccttctctttggaaacctctgccaacactgcatatttacagataagcaacctcaaagatgaggacacggctacgtatt 
tctgtgtgagatccgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggtcactgtctctgatctggagccca 
aatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaag 
gacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagltcaactggtac 

10 gtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccg 
tcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctcc 
aaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacct 
gcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcc 
cgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctcc 

15 gtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcccatcct 
gggccattaccltaatclcagtaaatggaatttltgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatg 
agagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

20 40.2.220-hmtIgGl-hCD80 

mdfqvqiftfllisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllilcyashsi 
sgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsfpwtfgggtkleilaggggsggggsggggsqiqlvqsgpelkkpgetvris 
ckasgyaMgmqwvqempgkglkwigwintplwsakicrrlqgrfafsletsantaylqisnlkdedtatyfcvrsgngnydlayfa 
ywgqgtlvtvsdlepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnakt 

25 kpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltloiqvsltclvkgfypsdia 
vewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvn 
gifviccltycfaprcrerrrnerlrresvrpv 

NT 

30 2el2scFv- hmtIgGl-CD80 fusion protein 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
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caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 

5 gactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtct 
cctcagatctggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctc 
ttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagocacgaagaccctga 
ggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgt 

10 gtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccc 
catcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaag 
aaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaaca 
actacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcagg 
ggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatcct 

15 tcgaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcaga 
gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

2el2scFv- hmtIgGl-CD80 fusion protein 

20 mdfqvqifsfllisasvimsrgvdivltqspasiavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtlcleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflkmnslqtddtaryycardgys 
nfhyyvmdywgqgtsvtvssdlepkssdlcthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwy^ 
dgvevhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltc 

25 Ivkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnll 
pswaitlisvngifviccltycfaprcrerrrnerlrresvrpv 

NT 

30 10A8 scFv-hmtIgGl~CD80 

aagcttatggamcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
cagatgacacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatat 
aggttggtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtg 
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ctactggaactggatccgacagtttccgggaaacaaactggaatggatgggccacataagccacgacggtaggaataactacaacccatc 



5 tctcataaatcgaatctccatcactcgtgacacatctaagaaccagtttttcctgaa^ 
ctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaat 
ctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacac 




gtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgct 



gagaagggaaagtglacgccctgtataaatcgat 



AA 

10A8 scFv-hmtlgGl-CDSO 

20 mdfqvqifsfllisasvimsrgvdiqmtqspsslsaslggkvtitckasqdikkyigwyqhkpgkgprlliyytst 
lqpgipsrfsgsgsgrdyslsirnlepediaty)'cqqydntpltfgsgtkleikrggggsggggsggggsdvqlqesgpglvkpsqslslt 
csvtgysitsgfywnwirqfpgnklewmghishdgrnnynpslinrisitrdtsloiqfflklssvttedtatyfcarhygssgamdywg 
qgtsvtvssdlepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkp 
reeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltkiiqvsltclvkgfypsdiave 

25 wesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngif 
viccltycfaprcrerrrnerlrresvrpv 



NT 

500A2-hmtIgGl-CD80 
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gcaccaagctggagataaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcaggtcaagctgcagcagt 
ccggttctgaactagggaaacctggggcctcagtgaaactgtcctgcaagacttcaggctacatattcacagatcactatatttcttgggtgaa 
acagaagcctggagaaagcctgcagtggataggaaatgtttatggtggaaatggtggtacaagctacaatcaaaaattccagggcaaggc 
cacactgactgtagataaaatctctagcacagcctacatggaactcagcagcctgacatctgaggattctgccatctattactgtgcaagaag 

5 gccggtagcgacgggccatgctatggactactggggtcaggggatccaagttaccgtctcctctgatctggagcccaaatcttctgacaaa 
actcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgat 
ctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtgg 
aggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccagga 
ctggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc 

10 agccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 
cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccg 
acggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggc 
tctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcccatcctgggccattaccttaat 
ctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaaggg 

1 5 aaagtgtacgccctgtataaatcgat 

AA 

500A2-hmtIgGl-CD80 

mlytsqllglllfwisasrsdivltqtpatlslipgervtmtcktsqnigtilhwyhqkpkeapralilcyasqsipgip 
20 srfs'gsgsetdftlsinnlepddigiyycqqsrswpvtfgpgtkleilcrggggsggggsggggsqvklqqsgselgkpgasvklsclrts 
gyiMhyiswvkqkpgeslqwignvyggnggtsynqkfqgkatltvdkisstaymelssltsedsaiyycarrpvatghamdywg 
qgiqvtvssdlepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcwvdvshedpevkfnwyvdgvevhnaktkp 
reeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiave 
wesngqpennylcttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngif 
25 viccltycfaprcrerrrnerlrresvrpv 

NT 

2H7 scFv MTH(SSS) WTCH2CH3 
30 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
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cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

5 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgat 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

10 aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

L5 2H7 scFv MTH(SSS)WTCH2CH3 protein sequence: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
20 evhnalrtkpreeqynstyrvvsvltvlhqdwlngkeykclcvsnkalpapiektiskakgqprepqvytlppsrdeltlcnqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 
HulgGMHncsl (oligo for CSS) 
gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac 

25 HuIgGMHncs2 (oligo for SCS=ncs2) 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tgc cca ccg 

HuIgGMHncs3 (oligo for SSC=ncs3) 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tct cca ccg tgc cca gca cct g 

30 

hIgGWT3xba (3' oligo for above mutation introduction) 

gtt gtt tct aga tea trt acc egg aga cag gga gag get ctt ctg cgt gta g 
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Vhserl 1 : (oligo for Leu to Ser at VH1 1) 

gga ggt ggg age tct cag get tat eta cag cag tct ggg get gag teg gtg agg cc 

huIgGl-3' (3' oligo to amplify IgGl C regions, 3' end of CH3) 
gtc tct aga eta tea ttt ace egg aga cag 

huIgA/Gchim5 (oligo for pcr#l) 

cca tct ccc tea act cca cct acc cca tct ccc tea tgc gca cct gaa etc ctg 
huIgAhg-5' (oligo for pcr#2) 

gtt gtt gat cag cca gtt ccc tea act cca cct acc cca tct ccc caa ct 
huIgA3' 

gtt gtt tct aga tta tea gta gca ggt gee gtc cac etc cgc cat gac aac 

2H7 scFv IgAH IGG WT CH2CH3, 2H7 scFv with IgA hinge and WT CH2 and 

CH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctctgatcagc 
cagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgcgcacctgaactcctggggggaccgtcagtct 
tcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagacc 
ctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgta 
ccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagc 
ccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgacc 
aagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggaga 
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acaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagc 
aggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatct 
aga 

5 2H7 scFv IgAH IGG WT CH2CH3 protein sequence 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvsdqpvpstpptpspstpptpspscapenggpsvflfppkpkdtlmisrlpevtcvvvdvshedpevkfe 
10 vdgvevhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvslt 
clvkgfypsdiavewesngqpennykttppvldsdgsfflyskll^dksmqqgnvfscsvmhealhiihytqkslslspgk 
NT 

2H7 scFv IgAH IgACH2CH3 (2H7 scFv IgAhinge and IgA CH2 and CH3) 
aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 

15 aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggctlctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 

20 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
gccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgcaccgacc 
ggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctgg 

25 acgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgt 




30 tctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatg 
tgtctgttgtcatggcggaggtggacggcacctgctactgataatotaga 

AA 
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2H7 scFv IgAH IgACH2CH3 (2H7 scFv IgA hinge and IgA CH2 and CH3) 
mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 

lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 

msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
5 ywyfdvwgtgttvtvssdqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksa-vqgp 

pdrdlcgcysvssvlpgcaepwnhgktftctaaypes!<tpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlq 

gsqelprekyltwasrqepsqgffifavtsilrvaaedwkkgdtfscmvgte 

IgA hinge-CH2-CH3 (Human IgA tail, full length) 

0 tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 

L5 ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacggcacctgctactgataatctaga 

20 IgA hinge-CH2-CH3 Protein sequence, (Human IgA tail, full length) 

Dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdr 
dlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsq 
elprelcyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdgtcy 



25 

Human J Chain: 

agatctcaagaagatgaaaggattgttcttgttgacaacaaatgtaagtgtgcccggattacttccaggatcatccgttc 
ttccgaagatcctaatgaggacattgtggagagaaacatccgaattattgttcctctgaacaacagggagaatatctctgatcccacctcacc 
attgagaaccagatttgtgtaccatttgtctgacctcagctgtaaaaaatgtgatcctacagaagtggagctggataatcagatagttactgcta 
30 cccagagcaatatctgtgatgaagacagtgctacagagacctgctacacttatgacagaaacaagtgctacacagctgtggtcccactcgta 
tatggtggtgagaccaaaatggtggaaacagccttaaccccagatgcctgctatcctgactaatctaga 



Human J Chain polypeptide 
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rsqederivlvdnkckcaritsriirssedpnedivemiriivplnnrenisdptsplrtrfvyhlsdlsckkcdptev 
eldnqivtatqsnicdedsatetcytydrnkcytavvplvyggetkmvetaltpdacyp 

HUJCH5ni (J chain 5' primer) 

gtt gtt aga tct caa gaa gat gaa agg att gtt ctt 

HUJCH3 (J chain 3' primer-antisense) 
gtt gtt tct aga tta gtc agg ata gca ggc ate tgg 

4 carboxy terminal amino acids deleted from IgA CH3 
GTCY 

IgAH IgAT4 Human IgA tail, truncated (3Tl)-(missing last 4 amino acids from 
carboxy terminus) 

tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacclgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggactgataatctaga 

IgAH IgAT4 Protein sequence: 

Dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdr 
dlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsq 
elprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevd 

HUIGA3T1 (Oligo 3': to delete 4 amino acids at carboxy end of IgA CH3) 
gtt gtt tct aga tta tea gtc cac etc cgc cat gac aac aga cac 

HUIGA3T2: (oligo to delete 14 aa at end of IgA -T4) 
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gtt gtt tct aga tta tea ttt acc cgc caa gcg gtc gat ggt ctt 



NT 

2H7scFvIgAHIgAT4 

(2U7 scFv IgA 3T1 constructl -truncates the CH3 domain at the 3 'end 



gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 




tctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatg 



AA 

2H7 scFv IgAH-T4 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatitvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgp 
pdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlq 
gsqelprelcyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqlctidrlagkpthvnvsvvmaevd 
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14 amino acids deleted from IgAH-T4 (so that total of 18 amino acids deleted 
from wild type IgA CH3 

PTHVNVSVVMAEVD 

IgAH IgA-T18 (Human IgA Tail truncated, 3T2) 

Tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccaccc 
ccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgc 
ctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtg 
tccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgcta 
accgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaa 

IgAH IgA-T18 Protein sequence: 

dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdrd 
icgcysvssvlpgcaepwnhgktftctaaypeslapitailsksgrt^ 
Iprelcyltwasrqepsqgtttfavtsilrvaacdwldvgdtfscmvghealplaftqktidrlagk 

NT 

2H7 scFv IgAH IgATl8: (Human IgA Tail truncated, 3T2.) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatoagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
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gccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgcaccgacc 
ggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctgg 
acgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgt 
gccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatcc 
ggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctgg 
cacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatccc 
ggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacacct 
tctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaa 

AA: 

2H7 scFv IgAI-I IgAT18: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrvcacdaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqpvpstpptpspslpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgp 
pdrdlcgcysvssvlpgcaepwnhgktftctaaypeslctpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlq 
gsqelprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagk 

CTLA-4 IgG WTH WTCH2CH3 (Human-oncoMLP-CTLA4EC-hIgGWT) 
Nucleotide sequence: 

gcaacctacatgatggggaatgagttgaccttcctagatgattccatctgcacgggcacctccagtggaaatcaagtg 
aacctcactatccaaggactgagggccatggacacgggactctacatctgcaaggtggagctcatgtacccaccgccatactacctgggc 
ataggcaacggaacccagatttatgtaattgatccagaaccgtgcccagattctgatcaacccaaatcttgtgacaaaactcacacatgccca 
ccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctg 
aggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgcc 
aagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggca 
aggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcga 
catcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcc 
tctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccact 
acacgcagaagagcctctccctgtctccgggtaaatga 
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CTLA-4 IgG WTH WTCH2CH3 Protein sequence: 

mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaa 
tymmgneltflddsictgtssgnqvnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpdsdqpkscdlctW 
papellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkrhwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwln 
5 gkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewesngqpennykttppvldsdgs 
fflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

Human OncoM leader Peptide+CTLA4 EC (Bell) 

Atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
0 aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcaa 

.5 

Human OncoM leader Peptide+CTLA4 EC Peptide sequence: 
mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaa 
tymmgneltflddsictgtssgnqvnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpdsdq 

10 Human OncoM leader peptide nucleotide 

atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatg 



Human OncoM leader peptide sequence: 
Mgvlltqrtllslvlallfpsm 

25 

NT 

Human CTLA4 EC (no LP) 

Gcaatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcat 
ctccaggcaaagccactgaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgacg 
30 gggaatgagttgaccttcctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccat 
ggacacgggactctacatctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaatt 
gatccagaaccgtgcccagattct 
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AA 

Human CTLA4 EC (no LP) 

Amhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaatymtgneltflddsictgtssgnq 
vnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpds 

NT 

Human CTLA4 IgG MTH (SSS) MTCH2CH3 

Atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcaacccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctctt 
ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
ctacaagaccacgcctcccgtgctggaciccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatga 

AA 

Human CTLA4 IgG MTH (SSS) MTCH2CH3 

Mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevca 
atymmgneltflddsictgtssgnqvnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpdsdqpkssdkthtspp 
spapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwln 
gkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewesngqpennykttppvldsdgs 
fflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

CTLA-4 IgAH IgACH2CH3 (Human-oncoMLP-CTLA4EC-IgA) 
Nucleotide sequence: 
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atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacalgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtca 
ctgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtc 
accttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcc 
tgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccacc 
ctotcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgct 
gacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctga 
cttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaa 
gggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaaccca 
cccatgtcaatgtgtctgttgtcatggcggaggtggacggcacctgctactgataatctaga 

CTLA-4 IgAH IgACH2CH3 Protein sequence: 

mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaa 
tymmgneltflddsictgtssgnqvnltiqgiramdtglyickvelmypppyylgigngtqiyvidpepcpdsdqpvpstpptpspst 
pptpspscchprlslhrpaiedlligseailtctltglrdasgviaw^ 

aypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqelprekyltwasrqepsqgtttfavtsilrva 
aedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdgtcy 

CTLA-4 IgAH IgA-T4 (Human-oncoMLP-CTLA4EC-IgA3Tl) 
Nucleotide sequence: 

atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtca 
ctgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtc 
accttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctotgtggctgctacagcgtgtccagtgtcc 
tgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccacc 
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ctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgct 
gacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctga 
cttgggcatcccggcaggagccGagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaa 
gggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggogggtaaaccca 
5 cccatgtcaatgtgtctgttgtcatggcggaggtggactgataatctaga 

CTLA-4 IgAH IgA-T4 Protein sequence: 

Mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevca 
atymmgneltflddsictgtssgnqvnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpdsdqpvpstpptpsps 
[0 tpp1pspscchprlslhrpaledlllgseailtctltglrdasgvtfh\1:pssgksavqgppdrdlcgcysvssvlpgcaepwnhgktftcta 
aypeslctpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqelprekyltwasrqepsqgtttfavtsilrva 
aedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmacvd 

NT 

[5 human IgGl CH2 with 238 mutation pro-^ser 

cctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccct 
gaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgc 
caagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggc 
aaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaag 

10 

AA 

human IgGl CH2 with 238 mutation pro->ser 

pellggssvflfppkpkdtlmisrtpevtcvwdvshedpevkfhwyvdgvevhoaktkpreeqynstyrvvs 
vltvlhqdwlngkeykckvsnkalpapiektiskak 

25 

Amino acids surrounding Pro to Ser in CH2 
PAPELLGGPS 

Amino acids surrounding Pro to Ser in CH2 
30 PAPELLGGSS 



HIgE5Bcl 

gtt gtt gat cac gtc tgc tec agg gac ttc acc cc 
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h!gE3stop 

gtt gtt tct aga tta act ttt acc ggg att tac aga cac cgc teg ctg g 

5 hIgE3BB (leaves an open reading frame at end of gene to read into 

transmembrane and cytoplasmic tail domain attached at either the BamHI or Sful sites) 

gtt gtt ttc gaa gga tec get tta ccg gga tit aca gac acc get cgc tgg 

10 

NT 

human IgE Fc (CH2-CH3-CH4) ORF: 

tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcac 
ttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatgg 

15 acgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctg 
tcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggg 
gtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcaccc 
agcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaat 
ggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccaccccc 

20 acctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtg 
gccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgag 
gtgcagctcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtga 
ccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggt 
gtctgtaaatcccggtaaagcggatccttcgaa 

25 

AA 

human IgE Fc (CH2-CH3-CH4) ORF: 

dhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqseltl 
30 sqkhwlsdrtytcqvtyqghtfedstldccadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnltwsrasgk^ 

kqmgtltvtstlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdlotlacliqnfmpedisvqwlh 
nevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadps 
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IFhlgGwtBclS 

gtt gtt tga tea gga gec caa ate ttg tga caa aac tea cac atg ccc ace gtg ccc age ace 

(63 mer) 

5 

hIgGWT3xba 

gtt gtt tct aga tea ttt ace egg aga cag gga gag get ctt ctg cgt gta g 
HulgGMHWC (sense, 5' primer for mutating wild type hinge CCC to mutant 

10 sss 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tct cca ccg tec cca gca cct gaa 
etc ctg ggt gga ccg tea gtc ttc c 

NT 

15 1D8VH 



acagattataattcagcaattaaatccagactgagcatcagcagggacacctccaagagccE 
gatgacacagccatgtattactgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctct 

20 

AA 

1D8 VH (no leader) 

qvqllceagpglvqptqtlsltctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsks 
qvflkinslqtddlamyycarihfdywgqgvmvtvss 

25 

NT 

1D8 VL (no leader) 

gacattgtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccag 



30 ccaaatc 

agtggagtagtactccgctcacgttcgggtctgggaccaagctggagatcaaacgg 
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AA 

1D8VL 

divltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtsklasgvpnrfsgsgsgtsyslaint 
metedaatyycqqwsstpltfgsgtkleikr 

5 




10 gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 
cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 

15 gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatca 

AA 

20 1D8 scFv 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsjTnywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintraetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfdywgqgvm 
vtvss 

25 

NT 

1D8 scFv IgG WTH WTCH2CH3 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
30 gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 
cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
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cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcaggagcccaaatcttgtgacaaaactcacaca 

5 tgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccgga 
cccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcat 
aatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccg 
agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 

10 cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcac 
aaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



15 AA 

1D8 scFv IgG WTH WTCH2CH3 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfdj'wgqgvm 
20 vtvssdqepkscdkthtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfiiwyvdgvevhnaktkpree 
qynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewe 
sngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

25 1D8 scFv IgG MTH MTCH2CH3-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 

30 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
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tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatctggagcccaaatcttctgacaaaactcacaca 
agcccaccgagcccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccgg 
acccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgca 
taatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
5 atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccg 
agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcac 
aaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcccatcctgggccattaccttaatctcagta 
10 aatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgt 
acgccctgtataaatcgata 



AA 

1D8 scFv IgO MTH MTCH2CH3-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgelcvtitcrasssvsymywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdlsksqvllkinslqtddtamyycarihldywgqgvm 
vtvssdlepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeq 
ynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewes 
ngqpennykttppvldsdgsfflyskltvdksmqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngifvicc 
ltycfaprcrermierlrresvrpv 

NT 

1D8 scFv IgO WTH WTCH2CH3-CD80 



gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 



cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatctggagcccaaatcttgtgacaaaactcacaca 
152 



WO 2005/037989 



PCT/US2003/024918 



tgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccgga 
cccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcat 
aatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccg 
5 agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcac 
aaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcccatcctgggccattaccttaatctcagta 
aatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgt 
10 acgccctgtataaatcgata 



AA 

1D8 scFv IgG WTH WTCH2CH3-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
15 asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfdywgqgvm 
vtvssdlepkscdkthtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnvvyvdgvevhnaktkpree 
qynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewe 
sngqpennykttppvldsdgsfflyskltvdksi-wqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngifvic 
20 cltycfaprcrerrmerlrresvrpv 



NT 

Anti human CD3 scFv WTH WTCH2CH3 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
25 cagatgacacagactacatcctccctgtctgcctctctgggagacagagtcaccatcagttgcagggcaagtcaggacattcgcaattattta 
aactggtatcagcagaaaccagatggaactgttaaactcctgatctactacacatcaagattacactcaggagtcccatcaaggttcagtggc 
agtgggtctggaacagattattctctcaccattgccaacctgcaaccagaagatattgccacttacttttgccaacagggtaatacgcttccgt 
ggacgttcggtggaggcaccaaactggtaaccaaacgggagctcggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
ctatcgatgaggtccagctgcaacagtctggacctgaactggtgaagcctggagcttcaatgtcctgcaaggcctctggttactcattcactg 
30 gctacatcgtgaactggctgaagcagagccatggaaagaaccttgagtggattggacttattaatccatacaaaggtcttactacctacaacc 
agaaattcaagggcaaggccacattaactgtagacaagtcatccagcacagcctacatggagctcctcagtctgacatctgaagactctgc 
agtctattactgtgcaagatctgggtactatggtgactcggactggtacttcgatgtctggggcgcagggaccacggtcaccgtctcctctga 
tcaggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccc 
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ccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaa 
gttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtc 
agcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcga 
gaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaacca 
5 ggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactaca 
agaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaac 
gtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

10 Anti human CD3 scFv WTH WTCH2CH3 

Mdfqvqifsfllisasvimsrgvdiqmtqttsslsaslgdrvtiscrasqdimylnwyqqkpdgtvklliyytsrlh 
sgvpsrfsgsgsgtdysltianlqpediatyfcqqgntlpwtfgggtklvtkrelggggsggggsggggsidevqlqqsgpelvkpgas 
msckasgysftgyivnwlkqshgknlewiglinpykglttynqkfkgkatltvdkssstaymellsltsedsavyycarsgyygdsd 
wyfdvwgagttvtvssdqepkscdkthtcppcpapellggpsvflfppkpkdtlmisi-tpevtcvvvdvshedpevkfnwyvdgv 

15 evhnaktkpreeqynstyiYvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltlmqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



NT 

20 2H7-antiCD40 scFv MTH (SSS) MTCH2 WTCH3 

2h7-40.2.220Ig + restriction sites 

aagcttgccgccatggartttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
25 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
30 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
atccaactctgaagaagcaaagaaagaggaggccaaaaaggaggaagccaagaaatctaacagcgtcgacattgttctgactcagtctcc 
agccaccctgtctgtgactccaggagatagagtctctctttcctgcagggccagccagagtattagcgactacttacactggtatcaacaaaa 
atcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcagtggatcagggtcagatt 
154 



WO 2005/037989 



PCT/US2003/024918 



tcactctcagtatcaacagtgtggaacctgaagatgttggaatttattactgtcaacatggtcacagctttccgtggacgttcggtggaggcac 
caagctggaaatcaaacggggtggoggtggctcgggcggaggtgggtcgggtggcggcggatctcagatccagttggtgcaatctgga 
cctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctgggtatgccttcacaactactggaatgcagtgggtgcaag 
agatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaagacttcaaggacggtttgc 
5 cttctctttggaaacctctgccaacactgcatatttacagataagcaacctcaaagatgaggacacggctacgtatttctgtgtgagatccggg 
aatggtaactatgacctggcctactttgcttactggggccaagggacactggtcactgtctctgatcaggagcccaaatcttctgacaaaact 
cacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctc 
ccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggag 
gtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactg 
10 gctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcag 
ccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggctt 
ctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctct 
gcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

15 

AA 

2H7-antiCD40 scFv MTH (SSS) MTCH2WTCH3 
2H7-40.2.220Ig 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
20 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstajaiiqlssltsedsavyfcai-vvyysns 
ywyfdvwgtgttvtvssdqsnseeakkeeakkeeakksnsvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprlli 
kyashsisgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsfpwtfgggtkleikrggggsggggsggggsqiqlvqsgpelkk 
pgetvrisckasgyaftttgmqwvqempgkgikwigwintplwsakicrrlqgrfafsletsantaylqisnlkdedtatyfcvrsgng 
25 nydlayfaywgqgtlvtvsdqepkssdkthtsppspapellggssvflqbpkpkdtlmisrlpevtcvvvdvshedpevkfhwyvdg 
vevhnaktkpreeqynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltlcnqvsltclv 
kgfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrvvqqgnvfscsvmhealhnhytqkslslspgk 

NT 

30 5B9 VH (includes the VH leader peptide) 

atggctgtcttggggctgctcttctgcctggtgacatttccaagctgtgtcctatcccaggtgcagctgaagcagtcag 
gacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctcattaactacctatgctgtacactgggttcgcca 
gtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagactataatgcagctttcatatccagactgagcatca 
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ccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacacagccatttattactgtgccagaaatgggggtg 
ataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcctca 

5B9 VH missing the leader: 
5 caggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctg 
gtttctcattaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatca 
cagactataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaa 
tgacacagccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcacc 
gtctcctca 

10 

AA 

5B9 VH (includes leader peptide) 

MAVLGLLFCLVTFPSCVLSQVQLKQSGPGLVQSSQSLSITCTVSGFSLTTY 
AVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISPvLSITKDDSKSQVFFKMNSLQPNDT 
15 AIYYCARNGGDNYPYYYAMDYWGQGTSVTVSS 

5B9VH no leader peptide 

QVQLKQSGPGLVQSSQSLSITCTVSGFSLTTYAVHWVRQSPGKGLEWLG 
VIWSGGITDYNAAFISRLSITKDDSKSQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYA 
20 MDYWGQGTSVTVSS 

NT 

5B9 VL 

atgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgcagg 
25 ctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatcacttattt 




cacgttcggtgctgggaccaagctggagctgaaacgg 

30 AA 

5B9VL 
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MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRPSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKR 

5 NT 

5B9 scFv 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 

10 gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 

15 agccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tct 

AA 

5B9scFv 

20 MPvFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKSQVF 
FKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSS 

25 

NT 

5B9 scFv-hmtIgGl-hCD80 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
30 gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgafficacactgagaatoagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
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ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
agccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tctgatctggagcccaaatcttctgacaaaactcacacaagcccaccgagcccagcacctgaactcctggggggatcgtcagtcttcctctt 
ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatcctt 
cgaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcaga 
gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatactcgag 

AA 

5B9 scFv-hmtigGl-hCD80 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISPvLSITKDDSKSQVF 
FKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSSDLEPKSSDKTHTSP 
PSPAPELLGGSSWLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR 
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYSiaTVTJKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKADPSNLLPSWAITLI 
SVNGIFVICCLTYCFAPRCRERRRNERLRRESVRPV 

NT 

2el2 scFv WTH CH2 CH3 (2el2 scFv-WthI g G-CD80) 
aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
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caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
5 tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtct 
cctcagatctggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcct 
cttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctg 

10 aggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccg 
tgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccc 
catcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaag 
aaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaaca 
actacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcagg 

15 ggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatcct 
tcgaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcaga 
gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

20 2el2 scFv WTH CH2 CH3 2el2 scFv-WthIgG-CD80 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvfllvmnslqtddtaryycardgys 
nfhyyvmdywgqgtsvtvssdlepkscdkthtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwy 

25 vdgvevhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskaltgqprepqvytlppsrdeltknqvslt 
clvkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdkswqqgnvfscsvmhealhnhytqkslslspgkadps 
lpswaitlisvngifviccltycfaprcrerrrnerlrresvrpv 

NT 

30 2H7-human IgE Fc (CH2-CH3-CH4) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
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gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
5 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctamctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctctgatca^ 
ctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcct 
gtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctct 
accacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgcc 

10 aggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccgg 
cccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctg 
acctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtcca 
ccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgc 
ggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 

15 gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccgg 
cacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcaga 
aagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgata 
atctaga 



AA 

2H7 scFv IgE (CH2-CH3-CH4) 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvsdhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqs 
eltlsqkhwlsdrtytcqvtyqghtfedstkkcadsnprgvsa^ 

keekqrngtlt\^stlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdkrtlacliqnfmpedisvq 
wlhnevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgk 

NT 

2H7 scFv MH (SSS) MCH2WTCH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
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gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
5 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 

10 aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 

15 tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MH (SSS) MCH2WTCH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
20 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfhwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapielctiskakgqprepqvytlppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

25 

NT 

5B9 scFv MTHWTCH2CH3 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
30 atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
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attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
agccalttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctctt 
5 ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
10 ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



AA 

1 5 5B9 scFv MTHWTCH2CH3 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGG1TDYNAAFISRLSITKDDSKSQVF 

20 FKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSSDQEPKSSDKTHTSP 
PSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVFIN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR 
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

25 



Human IgGl hinge mutations 



3 0 2H7 scFv- MTH (CSS) WTCH2CH3 

Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
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gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
5 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttgtgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 

10 caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 

15 tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7scFv-MTH(CSS)WTCH2CH3 protein: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfopptfgagtklelkdgggsggggsggggssqaylqqsgaeh'ipgasvk 
20 msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstayraqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkscdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

25 2H7 scFv- MTH (SCS) WTCH2CH3 : 

Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
30 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagetggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
163 
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aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatgcccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7 scFv- MTH (SCS) WTCH2CH3 Protein: 

mdfqvqifsfllisasviiargqivlsqspailsaspgckvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatlrvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtcppspapellggpsvfltppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvd 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqg^vfscsvmhealhnhytqkslslspgk 

2H7 scFv- MTH (SSC) WTCH2CH3: 
Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcrtactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
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caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
5 ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



2H7 scFv- MTH (SSC) WTCH2CH3 Protein: 
10 mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkikgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppcpapellggpsvfl 

evhnaktkpreeqynslyrvvsvltvlhqdwlngkeykckvsrJcalpapiektiskakgqprepqvytlppsrdeltknqvsltclvk 
15 gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



HIgGMHcysl 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tg 

20 

HIgGMHcys2 

gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tct cca ccg tgc 
HIgGMHcys3 

25 gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tgt cca ccg tec cca gca cct 



NT 

HulgGI MTCH3Y405 

30 gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 



tgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 
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AA 

HulgGI MTCH3Y405 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
5 YKTTPPVLDSDGSFYLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



NT 

HulgGI MTCH3A405 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
10 tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 
gcctcccgtgctggactccgacggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



AA 

15 HulgGI MTCH3A405 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFALYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



NT 

20 HulgGI MTCH3A407 

Gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 




25 

AA 

HulgGI MTCH3A407 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFFLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

30 

NT 

HulgGI MTCH3Y405A407 
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gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 
gcctcccgtgctggactccgacggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

AA 

HulgGI MTCH3Y405A407 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFYLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 




AA 

HulgGI MTCH3A405A407 

gqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsfalaskltvdk 
srwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3 Y40 5 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactetagtaactcttactggtacttcgatgtctggggcacagggaccacggt^ 
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ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
5 aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttctacctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatgatctaga 

10 AA 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkflcgkatltvdkssstaj'mqlssltsedsavyfcarvvyysns 
15 ywyfdvvvgtgttvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtioiqvsltclv 
kgfypsdiavewesngqpennykttppvldsdgslylyskltvdksi-wqqgnvfscsvmhealhnhj'tqkslslspgk 



20 NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A405 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

25 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcclggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

30 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtocccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacalgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
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gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
5 cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



AA 

2H7 scFv MTH (SSS) WTCH2MTCH3A405 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
10 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdts50iqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnalctkpreeqynstyrvvsvltvlhqdwlngkeykclcvsnkalpapielrtiskakgqprepqvytlppsreerntknqvsltclv 
kgfypsdiavewesngqpennykttppvldsdgsfalyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

15 



NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A407 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
20 aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
25 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
30 caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
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accacgcctcccgtgctggactccgacggctccttcttcctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

AA 

5 2H7 scFv MTH (SSS) WTCH2MTCH3A407 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasg^ftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevldhwyvdgv 
10 evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqvsltclv 
kgfypsdiavewesngqpennykttppvldsdgsfflaskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 

15 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

20 ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 

25 aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 

30 accacgcctcccgtgctggactccgacggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 
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AA 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
5 msckasgytftsynmhwvkqtprqglewigaiypgrigdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdlrthtsppspapellggpsvflfppkpkdtlmisrtpevtcwvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqvsltclv 
kgfypsdiavewesngqpennykttppvidsdgsfylaskltvdksiTvqqgnvfscsvmhealhnhytqkslslspgk 

10 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A405A407 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 

15 gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

20 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttct^ 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

25 gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttcgccctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacg 
tcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

30 



AA 

2H7 scFv MTH (SSS) WTCH2MTCH3A405A407 
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mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatll^dkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvflippkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
5 evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqvsltclv 
kgfypsdiavewesngqpennykttppvldsdgsfalaskltvdksnvqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SCC) WTCH2CH3 

10 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

15 ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 

20 aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 

25 ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MTH (SCC) WTCH2CH3 
30 mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatlt\'dkssstaymqlssltsedsa\yfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdkthtcppcpapellggpsvflfpp^ 
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evhnalrtkpreeqynstyrvvsvltvlhqdwlngte^ 

gfypsdiavewesngqpennykttppvldsdgsfflysMtvdksrwqqgnvfscsvmhealhnhytqkslslspgk 
1STT 

2H7 scFv MTH (CSC) WTCH2CH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttgtgacaaaactcacacatctccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcltccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 

ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MTH (CSC) WTCH2CH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynrnhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkscdkthtsppcpapellggpsvfl^pkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltloiqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 
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2H7 scFv MTH (CCS) WTCH2CH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
5 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

10 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttgtgacaaaactcacacatgtccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

15 aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

20 AA 

2H7 scFv MTH (CCS) WTCH2CH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
25 ywyfdvwgtgttvtvssdqepkscdkthtcppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



30 NT 

HuIgAHIgA-T4-ORF 

tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
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tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
5 agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaac 

AA 

10 HuIgAHIgA-T4-ORF 

Dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdr 
dlcgcysvssvlpgcaepwnhglrfftctaaypesldpllatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrolqgs^ 
elprekylt\vasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdadpsn 

NT 

15 HuIgAHIgA-T4-0RF 




20 ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaac 

25 

AA 

HuIgAHIgA-T4-ORF 

dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdrd 
lcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqe 
30 lprekyltwasrqepsqgtttfa\1:silrvaaedwldfgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdadpsn 



NT 

lD8-IgAHIgA-T4-CD80 
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aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttGagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 
5 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcagccagttccctcaactccacctaccccatctc 

10 cctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaa 
gcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaa 
ggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttc 
acttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctg 
ctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggt 

15 tcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatcccggcaggagcccagccagggcaccaccac 
cttcgclgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacaccttctcctgcatggtgggccacgaggccctgc 
cgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcgg 
atccttcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaa 
gatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatac 

20 

AA 

1D8 scFv IgAH IgA-T4-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
25 asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfdywgqgvm 
vtvssdqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdrdlcgcysvss 
vlpgcaepwnhgktftctaaypesktpltatlsksgntfipevhllpppseelalnelvtltclargfspkdvlvrwlqgsqelprekyltw 
asrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdadpsnnllpswaitlisvn 
3 0 gifviccltycfaprcrerrrnerlrresvrp v 



NT 
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human IgE Fc (CH2-CH3 -CH4) ORF: 

tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcac 
ttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatgg 
acgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctg 
5 tcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggg 
gtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcaccc 
agcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaat 
ggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccaccccc 
acctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtg 
10 gccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgag 
gtgcagctcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtga 
ccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggt 
gtctgtaaatcccggtaaagcggatccttcgaa 



AA 

human IgE Fc (CH2-CH3-CH4) ORF: 

dhvcsrdftpptvkilqsscdggghfpptiqllclvsgylpgtinitwledgqvmdvdlstasttqegelastqseltl 
sqkhwlsdrtytcqvtyqghtfedstldccadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnltwsrasgkpvnhstrk 
20 kqmgtltvtstlpvgtrdwiegetyqcrvthphlpralmrsttlrtsgpraapevyafatpewpgsrdlallacliqnmipedisvqwlh 
nevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadps 



NT 

25 1D8 scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 

30 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
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tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcacgtctgctccagggacttcaccccgcccacc 
gtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccaggga 
ctatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctcc 
acacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgag 
5 gacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaa 
gtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcct 
gtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactgg 
atcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccg 
cgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaactt 
10 catgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagac 
caagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtcca 
tgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaagcggatccttcgaagctcccatcctgggccat 
taccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattg 
agaagggaaagtgtacgccctgtataaatcgata 

15 

AA lD8-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgelcvtitcrasssvsymywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleiki-ggggsggggsggggsqvqlkeagpglvqptqtlslt 
cl.vsgl"sltsdgvhvvirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfdywgqgvm 
20 vtvssdhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqseltlsqkliwlsd 
rtytcqvtyqghtfedstkkcadsnprgvsaylsrpspfdlfirksp 

stlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdlcrtlacliqnfmpedisvqwlhnevqlpdar 
hsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadpsklpswaitlisvngifviccltycfaprcr 
errrnerlrresvrpv 

25 



NT 

5B9-IgAH IgA-T4-CD80 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
30 gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
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5 




accgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcacctt 
cacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgcc 
gggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctc 
aaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacg 

10 tgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgg 
gcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggg 
gacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccat 
gtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatgga 
atttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgcc 

15 ctgtataaatcgatac 



AA 

5B9-lgAH IgA-T4-CD80 

mrfsaqllgllvlwipgstadivmtqaafsnpvtlgtsasiscrssksllhsngitylj'wylqkpgqspqlliyqms 
20 nlasgvpdrfsssgsgtdftlrisrveaedvgvy>caqnlelpltfgagtklel]crggggsggggsggggssqvqlkqsgpglvqssqsl 
sitctvsgfslttyavhwvrqspgkglewlgviwsggitdynaafisrlsitkddsksqvffkmnslqpndtaiyycam 
amdywgqgtsvtvssdqpvpslpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgpp 
drdlcgcysvssvlpgcaepwnhglrtftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqg 
sqelprekyltwasrqepsqgtttfavtsilrvaaedwlvkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdadpsnnl 
25 lpswaitlisvngifviccltycfaprcrerrrnerlrresvrpv 



NT 

5B9-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 
30 aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
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agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
5 agccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tctgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgacca 
tccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtc 
caccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacc 
tacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctac 

10 ctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggac 
cgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaacc 
gtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagg 
gccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagcc 
gggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccg 

15 gacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaat 
gggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatccc 
ggtaaagcggatccttcgaagctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgcc 
ccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 

20 

AA 

5B9-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

mrfsaqllgllvlwipgstadivmtqaafsnp\1;lgtsasiscrssksllhsngitylywylqkpgqspqlliyqms 
nlasgvpdrfsssgsgtdftlrisrveaedvgvyycaqnlelpltfgagtklelki-ggggsggggsggggssqvqlkqsgpglvqssqsl 

25 sitctvsgfslttyavhwvrqspgkglewlgviwsggitdynaafisrls^ 

amdywgqgtsvtvssdhvcsrdftpptvkilqsscdgggh^ptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqs 
eltlsqWiwlsdrtytcqvtyqghtfedstkkcadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnltwsrasgkpvnhstr 
keekqmgtltvtstlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdlotlacliqnfinpedisvq 
wlhnevqlpdarhsttqprktkgsgffVfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadpsklpswaitlisvngif 

30 viccltycfaprcrerrrnerlrresvrpv 

NT 

2el2-scFv-IgAH IgA-T4-CD80 
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aagcttatggaltttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctcteggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
5 taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtct 

10 cctcagatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcact 
gcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcac 
cttcacctggacgccctcaagtgggaagagcgctgltcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctg 
ccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctc 
tcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctga 

15 Ggtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgactt 
gggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagg 
gggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacc 
catgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatg 
gaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacg 

20 ccctgtataaatcgatac 



AA 

2el2-scFv-IgAH IgA-T4-CD80 
25 mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvawvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflkmnslqtddtaryycardgys 
nfhyyvmdywgqgtsvtvssdqpvpstpptpspstpptpspscchprlslhrpate^ 

vqgppdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgiitfrpevhllpppseelalnelvtltclargfspkdvlv 
30 rwlqgsqelprekyltwasrqepsqgtttfavtsilrvaaedwldcgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevda 
dpsnnllpswaitlisvngifviccltycfaprcrenmerlrresvrpv 

NT 
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2el2-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
5 caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
10 gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtct 
cctcagatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccga 
ccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggactt 

acctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgc 
15 ctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggg 
gaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgtta 
accgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgccc 
agggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccgggg 
agccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagct 
20 cccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggc 
cgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaa 
atcccggtaaagcggatccttcgaagctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacctactgc 
tttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 



AA 

2el2-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
30 psqslsitctvsgfsltgygvnwvrqppgkglewlginiwgdgstdynsalksrlsitkdnsksqvfllonnslqtddtaryycardgys 
nfhyyvmdywgqgtsvtvssdhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqege 
lastqseltlsqldiwlsdrt^cqvtyqghtfedstUtcadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnllwsra 
nhstrkeekqrngtltvtstlpvgtrdwiegelyqcrvthphlpralmrsttldsgpraapevyafatpewpgsrdkrtlacliq 
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isvqwlhnevqlpdarhsttqprktkgsgfMsrlevtraew 
ngifviccltycfaprcrerrmerlrresvrpv 

NT 

5 500A2 scFv 

atgttgtatacatctcagctccttgggcttttactcttctggatttcagcctccagaagtgacatagtgctgactcagactc 
cagccactctgtctctaattcctggagaaagagtcacaatgacctgtaagaccagtcagaatattggcacaatcttacactggtatcaccaaa 
aaccaaaggaggctccaagggctctcatcaagtatgcttcgcagtccattcctgggatcccctccagattcagtggcagtggttcggaaaca 
gatttcactctcagcatcaataacctggagcctgatgatatcggaatttattactgtcaacaaagtagaagctggcctgtcacgttcggtcctg 
10 gcaccaagctggagataaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcaggtcaagctgcagcagt 
ccggttctgaactagggaaacctggggcctcagtgaaactgtcctgcaagacttcaggctacatattcacagatcactatatttcttgggtgaa 
acagaagcctggagaaagcctgcagtggataggaaatgtttatggtggaaatggtggtacaagctacaatcaaaaattccagggcaaggc 
cacactgactgtagataaaatctctagcacagcctacatggaactcagcagcctgacatctgaggattctgccatctattactgtgcaagaag 
gccggtagcgacgggccatgctatggactactggggtcaggggatccaagttaccgtctcctctgatc 

15 

AA 

500A2 scFv 

mlytsqllglllfwisasrsdivltqtpatlslipgervtmtcktsqnigtilhwyhqkpkeapralikyasqsipgip 
srfsgsgsetdftlsinnlepddigiyycqqsrswpvtfgpgtkleikrggggsggggsggggsqvklqqsgselgkpgasvklsclrts 
20 gyiftdhyiswvkqkpgeslqwignvyggnggtsynqkfqgkatltvdkisstaymelssltsedsaiyycarrpvatghamdywg 
qgiqvtvssd 



5' oligo: 

Name : hIgAbc!5 

Sequence : GTTGTTGATCAGCCAGTTCCCTCAACTCCACCTACC 
3' oligo: 

Name : IgA3BB 

GTTGTTTTCGAAGGATCCGCGTCCACCTCCGCCATGACAACAGA 



5' oligo: 

Name : IgGWT3 
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GTTGTTTTCGAAGGATCCGCTTTACCCGGAGACAGGGAGAGGCTCTT 
3' oligo: 

Name : h!gGWT5 

GTTGTTAGATCTGGAGCCCAAATCTTGTGACAAAACTCACACATG 
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5' oligo: 



Name 



: FADD5 



Sequence 



5 GTTGTGGATCCTTCGAACCCGTTCCTGGTGCTGCTGCACTCGGTGTCG 



3' oligo: 



Name 



: FADD3 



Sequence 

1 0 GTTGTTATCGATCTCGAGTTATC AGGACGCTTCGGAGGTAGATGCGTC 



FADD-CSSCFV: 



Gtggatccttcgaacccgttcctggtgctgctgcactcggtgtcgtccagcctgtcgagcagcgagctgaccgagct 



caagttcctatgcctcgggcgcgtgggcaagcgcaagctggagcgcgtgcagagcggcctagacctcttctccatgctgctggagcaga 
15 acgacctggagcccgggcacaccgagctcctgcgcgagctgctcgcctccctgcggcgccacgacclgctgcggcgcgtcgacgactt 
cgaggcgggggcggcggccggggccgcgcctggggaagaagacctgtgtgcagcatttaacgtcatatgtgataatgtggggaaagat 
tggagaaggctggctogtcagctcaaagtclcagacaccaagatcgacagcatcgaggacagatacccccgcaacctgacagagcgtgt 
gcgggagtcactgagaatctggaagaacacagagaaggagaacgcaacagtggcccacctggtgggggctctcaggtcctgccagatg 
aacctggtggctgacctggtacaagaggttcagcaggcccgtgacctccagaacaggagtggggccatgtccccgatgtcatggaactc 
20 agacgcatctacctccgaagcgtcctgataactcgagatcgataacaac 

Peptide sequence: 

vdpsnpflvllhsvssslssseltelkflclgrvgkrklervqsgldlfsmlleqndlepghtellrellaslrrhdllrrv 
ddfeagaaagaapgeedlcaafhvicdnvgkdwrilarqlkvsdtkidsiedryprnltervreslriwkiitekenatvahlvgalrscq 
25 mnlvadlvqevqqardlqnrsgamspmswnsdastseas 

Name : HCD28tm5B 

GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGTGGTTGGTGTCCTGGCTT 
30 GCTATAGCTTG 



Name 



: HCD28tm3S 
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GTTGTTTCGAACCCAGAAAATAATAAAGGCCACTGTTACTAGCAAGCT 
ATAGCAAGCCAG 

HCD28tm5' 

5 GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGT 
HCD28tm3' 

GTTGTTTCGAACCCAGAAAATAATAAAGGCCAC 



HCD80tm5' 

GTTGTGGATCCTCCTGCTCCCATCCTGG 
HCD80tm3' 

GTTGTTTCGAACGGCAAAGCAGTAGGTCAGGC 



15 Name : MFADD5BB 

Sequence 

GTTGTGGATCCTTCGAACCCATTCCTGGTGCTGCTGCACTCGCTG 



20 Name : MFADD3XC 

Sequence 

GTTGTTATCGATCTCGAGTCAGGGTGTTTCTGAGGAAGACAC 



Murine FADD Nucleotide sequence (full length, but without flanking -Ig or 

25 transmembrane sequences): 

Gtggatccttcgaacatggacccattcctggtgctgctgcactcgctgtccggcagcctgtcgggcaacgatctgat 
ggagctcaagttcttgtgccgcgagcgcgtgagcaaacgaaagctggagcgcgtgcagagtggcctggacctgttcacggtgctgctgg 
agcagaacgacctggagcgcgggcacaccgggctgctgcgcgagttgctggcctcgctgcgccgacacgatctactgcagcgcctgga 
cgacttcgaggcggggacggcgaccgctgcgcccccgggggaggcagatctgcaggtggcatttgacattgtgtgtgacaatgtgggg 

30 agagactggaaaagactggcccgcgagctgaaggtgtctgaggccaagatggatgggattgaggagaagtacccccgaagtctgagtg 
agcgggtaagggagagtctgaaagtctggaagaatgctgagaagaagaacgcctcggtggccggactggtcaaggcgctgcggacct 
gcaggctgaatctggtggctgacctggtggaagaagcccaggaatctgtgagcaagagtgagaatatgtccccagtactaagggattcaa 
ctgtgtcttcctcagaaacaccctgactcgagatcgat 
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Murine FADD 

vdpsnmdpflvllhslsgslsgndlmelkflcrervskrklervqsgldlftvlleqndlerghtgllrellaslrrhdll 
qrlddfeagtataappgeadlqvafdivcdnvgrdwkrlarelkvse^ 
5 alrtcrlnlvadlveeaqesvsksenmspvhdstvsssetp 



Name : MCASP3-5 
10 Sequence 

GTTGTGGATCCTTCGAACATGGAGAACAACAAAACCTCAGTGGATTCA 
Name : MCASP3-3 
Sequence 

GTTGTTATCGATCTCGAGCTAGTGATAAAAGTACAGTTCTTTCGT 

15 



Name : mcasp8-5 
Sequence 

20 GTTGTTTCGAACATGGATTTCCAGAGTTGTCTTTATGCTATTGCTG 
Name : mcasp8-3 
Sequence 

GTTGTTATCGATCTCGAGTCATTAGGGAGGGAAGAAGAGCTTCTTCCG 



Name : hcasp3-5 
Sequence 

GTTGTGGATCCTTCGAACATGGAGAACACTGAAAACTCAGTGGAT 
Name : hcasp3-3 
30 Sequence 

GTTGTTATCGATCTCGAGTTAGTGATAAAAATAGAGTTCTTTTGTGAG 
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Name : hcasp8-5 
Sequence 

GTTGTGGATCCTTCGAACATGGACTTCAGCAGAAATCTTTATGAT 
Name : hcasp8-3 
5 Sequence 

GTTGTTATCGATGCATGCTCAATCAGAAGGGAAGACAAGTTTTTTTCT 



HulgGMHWC 

10 gtt gtt gat cag gag ccc aaa tot tot gac aaa act cac aca tot cca ccg tec cca gca cct gaa 

etc ctg ggt gga ccg tea gtc ttc c 



15 2H7-human IgE (CH2-CH3-CH4) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctccoagtctecagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatecaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctottactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 

20 cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctoa 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctctgatcacgt 

25 ctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcct 
gtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctct 
accacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgcc 
aggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccgg 
cccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctg 

30 acctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtcca 
ccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgc 
ggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 
gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccgg 
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cacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcaga 
aagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaatgata 
atctaga 

AA 

2H7 scFv IgE (CH2-CH3-CH4) 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvsdhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqs 
eltlsqldiwlsdrtytcqvtyqghtfedstldccadsnprgvsaylsrpspfdlfirksptitolvvdlapskgtvnltwsrasgkpvnhstr 
keekqmgtltvtstlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdkrtlacliqnfinpedisvq 
wlhnevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgk 



NT 

2H7 scFv MH (SSS) MCH2WTCH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctaffictgtgcaagagtggtgtactatagtaactc^ 

ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccc 

aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 

aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 

agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
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AA 

5 2H7 scFv MH (SSS) MCH2WTCH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgtt\^vssdqepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
10 evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqv>1;lppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

5B9 scFv MTHWTCH2CH3 

15 aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtatLggtatctgcagaagccaggccagtctcctcagctcctgattlatcagalgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 

20 ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
agccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctctt 

25 ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 

30 ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 
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5B9 scFv MTHWTCH2CH3 

mrfsaqllgllvlwipgstadivmtqaafsnpvtlgtsasiscrssksllhsngitylywylqkpgqspqlliyqms 
nlasgvpdrfsssgsgtdftlrisrveaedvgvyycaqnlelpltfgagtklelkrggggsggggsggggssqvqlkqsgpglvqssqsl 
sitctvsgfslttyavhwvrqspgkglewlgviwsggitdynaafisrlsitkddsksqvffkninslqpndtaiyycarnggdnypyyy 
5 amdywgqgtsvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgve 
vhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapieldiskakgqprepqvytlppsrdeltlmqvsltclvkgf 
ypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgiivfscsvmhealhnhytqkslslspgk 



10 

From the foregoing, it will be appreciated that, although specific embodiments of 
the invention have been described herein for the purpose of illustration, various modifications 
may be made without deviating from the spirit and scope of the invention. Accordingly, the 
15 present invention is not limited except as by the appended claims. 



191 



WO 2005/037989 



PCT/US2003/024918 



CLAIMS 

1 . A binding domain-immunoglobulin fusion protein, comprising: 
5 (a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 

polypeptide, wherein said hinge region polypeptide is selected from the group consisting of (i) a 
wild-type human IgGl immunoglobulin hinge region polypeptide, (ii) a mutated human IgGl 
immunoglobulin hinge region polypeptide that is derived from a wild-type immunoglobulin 
hinge region polypeptide having three or more cysteine residues, wherein said mutated human 

10 IgGl immunoglobulin hinge region polypeptide contains two cysteine residues and wherein a 
first cysteine of the wild-type hinge region is not mutated, (iii) a mutated human IgGl 
immunoglobulin hinge region polypeptide that is derived from a wild-type immunoglobulin 
hinge region polypeptide having three or more cysteine residues, wherein said mutated human 
IgGl immunoglobulin hinge region polypeptide contains no more than one cysteine residue, and 

15 (iv) a mutated human IgGl immunoglobulin hinge region polypeptide that is derived from a 
wild-type immunoglobulin hinge region polypeptide having three or more cysteine residues, 
wherein said mutated human IgGl immunoglobulin hinge region polypeptide contains no 
cysteine residues; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
20 the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, 

wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
25 one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

30 2. An isolated binding domain-immunoglobulin fusion protein comprising: a) a binding 
domain polypeptide capable of specifically binding to an antigen; b) an immunoglobulin hinge 
region polypeptide fused to said binding domain polypeptide, said immunoglobulin hinge region 
polypeptide comprising first, second, and third cysteine residues, where said first cysteine reside 
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is N-terminal to said second cysteine and said second cysteine is N-terminal to said third 
cysteine, wherein said first cysteine residue is not mutated and one or both of said second and 
third cysteine residues is substituted or deleted; and c) an N-terminally truncated 
immunoglobulin heavy chain constant region polypeptide fused to said immunoglobulin hinge 
5 region polypeptide, wherein the binding domain-immunoglobulin fusion protein is capable of at 
least one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation. 

3. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
10 domain polypeptide comprises at least one immunoglobulin variable region polypeptide that is 

selected from the group consisting of an immunoglobulin light chain variable region polypeptide 
and an immunoglobulin heavy chain variable region polypeptide. 

4. A binding domain-immunoglobulin fusion protein according to claim 3 which comprises 
15 an immunoglobulin heavy chain variable region polypeptide, wherein said heavy chain variable 

region polypeptide is a human immunoglobulin heavy chain variable region polypeptide 
comprising a mutation at an amino acid at a location corresponding to amino acid position 1 1 in 
the first framework region of the heavy chain variable region. 

20 5. A binding domain-immunoglobulin fusion protein according to claim 3 which comprises 

a polypeptide having a sequence selected from the group consisting of SEQ ID NO: and SEQ 

IDNO:_. 

6. The binding domain -immunoglobulin fusion protein of claim 3 wherein the 
25 immunoglobulin variable region polypeptide is derived from a human immunoglobulin. 

7. The binding domain -immunoglobulin fusion protein of claim 3 wherein the 
immunoglobulin variable region polypeptide comprises a humanized immunoglobulin 
polypeptide sequence. 

30 

8. The binding domain-immunoglobulin fusion protein of claim 3 wherein the 
immunoglobulin variable region polypeptide is derived from a murine immunoglobulin. 
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9. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
domain polypeptide comprises: 

(a) at least one immunoglobulin light chain variable region polypeptide; 

(b) at least one immunoglobulin heavy chain variable region polypeptide; and 

5 (c) at least one linker polypeptide that is fused to the polypeptide of (a) and to the 

polypeptide of (b). 

10. The binding domain-immunoglobulin fusion protein of claim 9 wherein the 
immunoglobulin light chain variable region and heavy chain variable region polypeptides are 

10 derived from human immunoglobulins. 

11. The binding domain-immunoglobulin fusion protein of claim 9 wherein the linker 
polypeptide comprises at least one polypeptide having as an amino acid sequence Gly-Gly-Gly- 
Gly-Ser [SEQ ID NO:_J. 

15 

12. The binding domain-immunoglobulin fusion protein of claim 9 wherein the linker 
polypeptide comprises at least three repeats of a polypeptide having as an amino acid sequence 
Gly-Gly-Gly-Gly-Ser [SEQ ID NO:_J. 

20 13. A binding domain-immunoglobulin fusion protein according to claim 9 wherein the 
linker comprises a glycosylation site. 

14. The fusion protein of claim 13 wherein the glycosylation site is selected from the group 
consisting of an asparagine-linked glycosylation site, an O-linked glycosylation site, a C- 

25 mannosylation site, a glypiation site and a phosphoglycation site. 

15. The binding domain-immunoglobulin fusion protein of claim 1 wherein at least one of 
the immunoglobulin heavy chain CH2 constant region polypeptide and the immunoglobulin 
heavy chain CH3 constant region polypeptide is derived from a human immunoglobulin heavy 

30 chain. 
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16. The binding domain-immunoglobulin fusion protein of claim 1 wherein the 
immunoglobulin heavy chain constant region CH2 and CH3 polypeptides are of an isotype 
selected from the group consisting of human IgG and human IgA. 

5 17. The binding domain-immunoglobulin fusion protein of claim 1, 2 or 73 wherein the 
antigen is selected from the group consisting of CD19, CD20, CD22, CD37, CD40, L6, CD2, 
CD28, CD30, CD40, CD50 (ICAM3), CD54 (ICAM1), CD80, CD86, B7-H1, CD134 (OX40), 
CD137 (41BB), CD152 (CTLA-4), CD153 (CD30 ligand), CD154 (CD40 ligand), ICOS, CD19, 
CD3, CD4, CD25, CDS, CD1 lb, CD14, CD25, CD56 and CD69. 

10 

18. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
domain polypeptide comprises a CD154 extracellular domain. 

19. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
15 domain polypeptide comprises a CD 154 extracellular domain and at least one immunoglobulin 

variable region polypeptide. 

20. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
domain polypeptide comprises a CTLA-4 extracellular domain. 

20 

21. The binding domain-immunoglobulin fusion protein of claim 2 or 20 wherein at least one 
of the immunoglobulin heavy chain constant region polypeptides selected from the group 
consisting of a CH2 constant region polypeptide and a CH3 constant region polypeptide is a 
human IgGl constant region polypeptide. 

25 

22. The binding domain-immunoglobulin fusion protein of claim 20 wherein at least one of 
the immunoglobulin heavy chain constant region polypeptides selected from the group 
consisting of a CH2 constant region polypeptide and a CH3 constant region polypeptide is a 
human IgA constant region polypeptide. 

30 

23 . A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide; 
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(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, 

5 wherein: 

(1) the binding domain polypeptide comprises a CTLA-4 extracellular 
domain that is capable of specifically binding to at least one CTLA-4 ligand selected from the 
group consisting of CD80 and CD86, 

(2) the immunoglobulin hinge region polypeptide comprises a polypeptide 
10 that is selected from the group consisting of a human IgA hinge region polypeptide and a human 

IgGl hinge region polypeptide, 

(3) the immunoglobulin heavy chain CH2 constant region polypeptide 
comprises a polypeptide that is selected from the group consisting of a human IgA heavy chain 
CH2 constant region polypeptide and a human IgGl heavy chain CH2 constant region 

15 polypeptide, 

(4) the immunoglobulin heavy chain CH3 constant region polypeptide 
comprises a polypeptide that is selected from the group consisting of a human IgA heavy chain 
CH3 constant region polypeptide and a human IgGl heavy chain CH3 constant region 
polypeptide, and 

20 (5) the binding domain-immunoglobulin fusion protein is capable of at least 

one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation. 

24. A binding domain-immunoglobulin fusion protein, comprising: 
25 (a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 

polypeptide, wherein said hinge region polypeptide comprises a human IgE hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a human 

30 IgE CH2 constant region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
human IgE CH3 constant region polypeptide 
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wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and induction of an allergic response mechanism, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

25 . A binding domain-immunoglobulin fusion protein according to claim 24 that comprises a 
human IgE CH4 constant region polypeptide. 

26. The binding domain-immunoglobulin fusion protein of claim 24 wherein the antigen is a 
tumor antigen. 

27. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polypeptide is capable of specifically binding to at 
least one antigen that is present on an immune effector cell and wherein the hinge region 
polypeptide comprises a polypeptide selected from the group consisting of a human IgA hinge 
region polypeptide, a human IgG hinge region polypeptide, and a human IgE hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CH2 constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH3 constant region 
polypeptide, a human IgG CH3 constant region polypeptide, and a human IgE CH3 constant 
region polypeptide; and 

(d) a plasma membrane anchor domain polypeptide. 
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28. The binding domain-immunoglobulin fusion protein of claim 27 wherein the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide. 

29. The binding domain-immunoglobulin fusion protein of claim 27 wherein the membrane 
5 anchor domain polypeptide comprises a transmembrane domain polypeptide and a cytoplasmic 

tail polypeptide. 

30. The binding domain-immunoglobulin fusion protein of claim 29 wherein the cytoplasmic 
tail polypeptide comprises an apoptosis signaling polypeptide sequence. 

10 

31. The binding domain-immunoglobulin fusion protein of claim 30 wherein the apoptosis 
signaling polypeptide sequence is derived from a receptor death domain polypeptide. 

32. The binding domain-immunoglobulin fusion protein of claim 31 wherein the death 
15 domain polypeptide comprises a polypeptide selected from the group consisting of an ITIM 

domain, an ITAM domain, FADD, TRADD, RAIDD, CD95 (FAS/ Apo-1), TNFR1 and DR5. 

33. The binding domain-immunoglobulin fusion protein of claim 30 wherein the apoptosis 
signaling polypeptide sequence comprises a polypeptide sequence derived from a caspase 

20 polypeptide that is selected from the group consisting of caspase-3 and caspase-8. 

34. The binding domain-immunoglobulin fusion protein of claim 27 wherein the plasma 
membrane anchor domain polypeptide comprises a glycosyl-phosphatidylinositol-linkage 
polypeptide sequence. 

25 

35. The binding domain-immunoglobulin fusion protein of claim 27 wherein the antigen that 
is present on an immune effector cell is selected from the group consisting of CD2, CD28, 
CD30, CD40, CD50 (ICAM3), CD54 (ICAM1), CD80, CD86, B7-H1, CD134 (OX40), CD137 
(41BB), CD152 (CTLA-4), CD153 (CD30 ligand), CD154 (CD40 ligand), ICOS, CD19, CD20, 

30 CD22, CD37, L6, CD3, CD4, CD25, CD8, CD1 lb, CD14, CD25, CD56 and CD69. 



36. The binding domain-immunoglobulin fusion protein of claim 27 wherein the human IgG 
is human IgGl. 
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37. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polypeptide is capable of specifically binding to at 
least one antigen that is present on a cancer cell surface and wherein the hinge region 

5 polypeptide comprises a polypeptide selected from the group consisting of a human IgA hinge 
region polypeptide, a human IgG hinge region polypeptide, and a human IgE hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a 

10 polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CH2 constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 

15 polypeptide selected from the group consisting of a human IgA CH3 constant region 
polypeptide, a human IgG CH3 constant region polypeptide, and a human IgE CH3 constant 
region polypeptide; and 

(d) a plasma membrane anchor domain polypeptide. 

20 38. The binding domain-immunoglobulin fusion protein of claim 37 wherein the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide. 

39. The binding domain-immunoglobulin fusion protein of claim 37 wherein the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide and a cytoplasmic 

25 tail polypeptide. 

40. The binding domain-immunoglobulin fusion protein of claim 37 wherein the membrane 
anchor domain polypeptide comprises a glycosyl-phosphatidylinositol-linkage polypeptide 
sequence. 

30 

41 . The binding domain-immunoglobulin fusion protein of claim 37 wherein the human IgG 
is human IgGl . 
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42. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein said hinge region polypeptide comprises a wild-type human IgA hinge 
' region polypeptide; 

5 (b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 

the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a human 
IgA CH2 constant region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
10 polypeptide selected from the group consisting of (i) a wild-type human IgA CH3 constant 
region polypeptide and (ii) a mutated human IgA CH3 constant region polypeptide that is 
incapable of associating with a J chain, 
wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
15 one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

20 43. The binding domain-immunoglobulin fusion protein of claim 42 wherein the mutated 
human IgA CH3 constant region polypeptide that is incapable of associating with a J chain is 
selected from the group consisting of (i) a polypeptide comprising an amino acid sequence as set 

forth in SEQ ID NO: and (ii) a polypeptide comprising an amino acid sequence as set forth in 

SEQIDNO:_. 

25 

44. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
30 the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a llama 

CH2 constant region polypeptide that is selected from the group consisting of a llama IgGl CH2 
constant region polypeptide, a llama IgG2 CH2 constant region polypeptide and a llama IgG3 
CH2 constant region polypeptide; and 
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(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
llama CH3 constant region polypeptide that is selected from the group consisting of a llama 
IgGl CH3 constant region polypeptide, a llama IgG2 CH3 constant region polypeptide and a 
5 llama IgG3 CH3 constant region polypeptide 

wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and induction fixation of complement, and 
10 (2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

45. A binding domain-immunoglobulin fusion protein according to claim 44 wherein the 
immunoglobulin hinge region polypeptide, the llama CH2 constant region polypeptide and the 

15 llama CH3 constant region polypeptide comprise sequences derived from a llama IgGl 
polypeptide and wherein the fusion protein does not include a llama IgGl CHI domain. 

46. A binding domain-immunoglobulin fusion protein according to any one of claims 1, 2, 
23, 24, 27, 37, 42 or 44 wherein the hinge region polypeptide is mutated to contain a 

20 glycosylation site. 

47. The fusion protein of claim 46 wherein the glycosylation site is selected from the group 
consisting of an asparagine-linked glycosylation site, an O-linked glycosylation site, a C- 
mannosylation site, a glypiation site and a phosphoglycation site. 

25 

48. A binding domain-immunoglobulin fusion protein according to any one of claims 1, 2, 
23, 24, 27, 37, 42 or 44 wherein the binding domain polypeptide comprises two or more binding 
domain polypeptide sequences wherein each of said binding domain polypeptide sequences is 
capable of specifically binding to an antigen. 

30 

49. A binding domain-immunoglubulin fusion protein, comprising: 
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(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the hinge region polypeptide comprises an alternative hinge region 
polypeptide sequence; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, 

wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

50. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polypeptide is capable of specifically binding to at 
least one antigen that is present on a cancer cell surface and wherein the hinge region 
polypeptide comprises an alternative hinge region polypeptide sequence; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CH2 constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH3 constant region 
polypeptide, a human IgG CH3 constant region polypeptide, and a human IgE CH3 constant 
region polypeptide; and 

(d) a plasma membrane anchor domain polypeptide. 

51. A binding domain-immunoglubulin fusion protein according to either claim 49 or claim 
50 wherein the alternative hinge region polypeptide sequence comprises a polypeptide sequence 
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of at least ten continuous amino acids that are present in a sequence selected from the group 
consisting of SEQ ID NOS:_-_. 

52. An isolated polynucleotide encoding a binding domain-immunoglobulin fusion protein 
5 according to any one of claims 1, 2, 23, 24, 27, 37, 42, 44, 49 and 50. 

53. A recombinant expression construct comprising a polynucleotide according to claim 52 
that is operably linked to a promoter. 

10 54. A host cell transformed or transfected with a recombinant expression construct according 
to claim 53. 

55. A method of producing a binding domain-immunoglobulin fusion protein, comprising 
the steps of: 

(a) culturing a host cell according to claim 54 under conditions that permit 
15 expression of the binding domain-immunoglobulin fusion protein; and 

(b) isolating the binding domain-immunoglobulin fusion protein from the host cell 

culture. 

56. A pharmaceutical composition comprising a binding domain-immunoglobulin fusion 
20 protein according to any one of claims 1, 2, 23, 24, 42, 44, 49 or 50 in combination with a 

physiologically acceptable carrier. 

57. A pharmaceutical composition comprising an isolated polynucleotide encoding a binding 
domain-immunoglobulin fusion protein according to any one of claims 1, 2, 23, 24, 27, 37, 42, 

25 44, 49 and 50 in combination with a physiologically acceptable carrier. 

58. The use of a compound according to claim 1 in the preparation of a medicament for the 
treatment of a subject having or suspected of having a malignant condition or a B-cell disorder, 
comprising administering to a patient a therapeutically effective amount of a pharmaceutical 

30 composition selected from the group consisting of the pharmaceutical composition of claim 56 
and the pharmaceutical composition of claim 57. 
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59. The use of claim 58 wherein the malignant condition or B-cell disorder is selected from 
the group consisting of a B-cell lymphoma and a disease characterized by autoantibody 
production. 

5 60. The use of claim 58 wherein the malignant condition or B-cell disorder is selected from 
the group consisting of rheumatoid arthritis, myasthenia gravis, Grave's disease, type I diabetes 
mellitus, multiple sclerosis and an autoimmune disease. 

61. The use of claim 58 wherein the malignant condition is selected from the group 
10 consisting of melanoma, carcinoma and sarcoma. 

62. A binding domain-immunoglobulin fusion protein according to claim 2 wherein said 
second cysteine residue is substituted or deleted and said third cysteine residue is not substituted 
or deleted. 

15 

63. A binding domain-immunoglobulin fusion protein according to claim 62 wherein said 
second cysteine residue is substituted and not deleted. 

64. A binding domain-immunoglobulin fusion protein according to claim 63 wherein said 
20 second cysteine is replaced with serine. 

65. A binding domain-immunoglobulin fusion protein according to claim 2 wherein said 
third cysteine residue is substituted or deleted and said second cysteine residue is not substituted 
or deleted. 

25 

66. A binding domain-immunoglobulin fusion protein according to claim 65 wherein said 
third cysteine residue is substituted and not deleted. 

67. A binding domain-immunoglobulin fusion protein according to claim 66 wherein said 
30 third cysteine is replaced with serine. 

68. A binding domain-immunoglobulin fusion protein according to claim 2 wherein said 
second cysteine and said third cysteine residues are both substituted or deleted. 
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69. A binding domain-immunoglobulin fusion protein according to claim 68 wherein said 
second cysteine and said third cysteine are substituted. 

70. A binding domain-immunoglobulin fusion protein according to claim 68 wherein said 
second cysteine and said third cysteine are replaced with serine. 

71 . A binding domain-immunoglobulin fusion protein according to any one of claims 2, 62, 
63, 64, 65, 66, 67, 68, 69, or 70 wherein said N-terminally truncated immunoglobulin heavy 
chain constant region polypeptide comprises an IgG CH2 constant region polypeptide attached 
to an immunoglobulin heavy chain IgG CH3 constant region polypeptide. 

72. A binding domain-immunoglobulin fusion protein according to any one of claims 2, 62, 
63, 64, 65, 66, 67, 68, 69, or 70 wherein said N-terminally truncated immunoglobulin heavy 
chain constant region polypeptide consist essentially of an IgG CH2 constant region polypeptide 
attached to an immunoglobulin heavy chain IgG CH3 constant region polypeptide. 

73. An isolated binding domain-immunoglobulin fusion protein comprising: a) a binding 
domain polypeptide capable of specifically binding to an antigen, said binding domain 
polypeptide comprising an immunoglobulin light chain variable region polypeptide and an 
immunoglobulin heavy chain variable region polypeptide, wherein the leucine at position 11 in 
the first framework region of said heavy chain variable region polypeptide is substituted or 
deleted; b) an immunoglobulin hinge region polypeptide fused to said binding domain 
polypeptide; and c) an N-terminally truncated immunoglobulin heavy chain constant region 
polypeptide fused to said immunoglobulin hinge region polypeptide, wherein the binding 
domain-immunoglobulin fusion protein is capable of at least one immunological activity 
selected from the group consisting of antibody dependent cell-mediated cytotoxicity and 
complement fixation. 
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FIG.1A 

2H7scFv-Ig cDNA and predicted amino acid sequence: 

Hindlll Ncol 2H7V L Leader Peptide-* 

MDF QVQ I F S F L L I SAS 
1 AAQCTTGCCG CC ATGQATTT TCAAGTGCAG ATTTTCAGCT TCCTGCTAAT CAGTGCTTCA 



2H7 V L -» 

V I I A RGQ I V L SQSP AIL SAS 
61 GTCATAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM TCR ASSS VSY MHW 
121 CCAGGGGAGA AGGTCACAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGCACTGG 



BamHI 



YQQK PGS SPK P W I Y APS NLA 
181 TACCAGCAGA AGCCAGGATC CTCCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARF SGS GSGT SYS L T I 
241 TCTGGAGTCC CTGCTCGCTT CAGTGGCAGT GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED A A T YYCQ QMS PNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGAG TTTTAACCCA 



(Gly 4 Ser) 3 Linker 

PTFG AGT KLE L K G G GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAGGTG GCGGTGGCTC GGGCGGTGGT 



2H7 V H ■» 

GSGG GGS SQA YLQQ SGA E L V 
4 21 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RPGA SVK MSC KASG YTF TSY 
4 81 AGGCCTGGGG CCTCAGTGAA GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG A I Y 
541 AATATGCACT GGGTAAAGCA GACACCTAGA CAGGGCCTGG AATGGATTGG AGCTATTTAT 

PGNG DTS YNQ KFKG KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC A R V VYY SNSY WYF DVW 
721 GTCTATTTCT GTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGGTACTT CGATGTCTGG 
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FIG.1B 



Bell 

human lgG1 Fc domain -» 

GTGT TVT VSD QEPK SCD KTH 
781 GGCACAGGGA CCACGGTCAC CGTCTCTGAT CAGGAGCCCA AATCTTGTGA CAAAACTCAC 



T C P P CPA PEL LGGP SVP L F P 
841 ACATGCCCAC CGTGCCCAGC ACCTGAACTC CTGGGGGGAC CGTCAGTCTT CCTCTTCCCC 

PK PK DTL MIS RTPE VTC V V V 
901 CCAAAACCCA AGGACACCCT CATGATCTCC CGGACCCCTG AGGTCACAT3 CGTGGTGGTG 

DVSH EDP EVK PNWY VDG VEV 
951 GACGTGAGCC ACGAAGACCC TGAGGTCAAG TTCAACTGGT ACGTGGACGG CGTGGAGGTG 

HNAK T K P REE QYNS T Y R VVS 
1021 CATAATGCCA AGACAAAGCC GCGGGAGGAG CAGTACAACA GCACGTACCG TGTGGTCAGC 

VLTV LHQ DWL NGKE YKC KVS 
1081 GTCCTCACCG TCCTGCACCA GGACTGGCTG AATGGCAAGG AGTACAAGTG CAAGGTCTCC 

NKAL PAP I E K TISK AKG QPR 
1141 AACAAAGCCC TCCCAGCCCC CATCGAGAAA ACAATCTCCA AAGCCAAAGG GCAGCCCCGA 

EPQV YTL PPS RDEL TKN QVS 
12 01 GAACCACAGG TGTACACCCT GCCCCCATCC CGGGATGAGC TGACCAAGAA CGAGGTCAGC 

LTCL VKG FYP SDIA VEW ESN 
12 SI CTGACCTGCC TGGTCAAAGG CTTCTATCCC AGCGACATCG CCGTGGAGTG GGAGAGCAAT 

GQPE NNY KTT PPVL DSD GSF 
1321 GGGCAGCCGG AGAACAACTA CAAGACCACG CCTCCCGTGC TGGACTCCGA CGGCTCCTTC 

F L Y S KLT VDK SRWQ QGN VFS 
1381 TTCCTCTACA GCAAGCTCAC CGTGGACAAG AGCAGGTGGC AGCAGGGGAA CGTCTTCTCA 

CSVM HEA LHN HYTQ KSL SLS 
1441 TGCTCCGTGA TGCATGAGGC TCTGCACAAC CACTACACGC AGAAGAGCCT CTCCCTGTCT 

Xbsl 



P G K * S R 
1501 CCGGGTAAAT GATCTAGA 
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FIG.2 



2H7scFvlg Standard Curve 
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FIG.3 
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FIG.4A 

Complement Mediated B Cell Killing After Binding of CD20-targeted 2H7 Derivatives: 



2H7scFv-lg Concentration 


RAMOS 


BJAB 


20 ng/ml + complement 




0.16 




0.07 


5 ng/ml + complement 




0.2 




N.D. 


1 .25 ng/ml + complement 




0.32 




0.1 


Complement alone 




0.98 




0.94 



•Viability was determined by trypan blue exclusion and Is tabulated as the fraction of viable cells 
out of the total number of cells counted. 

**N.D. (not determined). 



FIG.4B 



Antibody-dependent cellular cytotoxicity (ADCC) mediated by 2H7scFv-I 

ADCC Activity of 2H7scFv-lg on Ramos Cells 
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FIG. 5 
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FIG.6A 



[■Fas Expression (mean)] 




FIG.6B 
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FIG. 7 A 



2H7-CD154 L2 cDNA and predicted amino acid sequence: 

HindLIII Ncol 2H7 V L Leader Peptide -> 



MDP QVQ IFSP L L I SAS 
1 AAQCTTGCCG CC ATGGATTT TCAAGTGCAG ATTTTCAGCT TCCTGCTAAT CAGTGCTTCA 

2H7V L -» 

VIIA R G Q I V L SQSP AIL SAS 
61 GTCA.TAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM TCR ASSS VSY MHW 
121 CCAGGGGAGA AGGTCACAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGCACTGG 

BamHI 



Y <2 Q K PGS S P K P W I Y APS NLA 
181 TACCAGCAGA AGCCAGGATC CTGCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARP SGS GSGT SYS LTI 
241 TCTGGAGTCC CTGCTCGCTT CAGTGGCAGT GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED A A T Y Y C Q QWS FNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGAG TTTTAACCCA 



(Gly 4 Ser) 3 Linkers 

PTFG A G T KLE LKGG GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAGGTG GCGGTGGCTC GGGCGGTGGT 

2H7V H -> 

GSGG GGS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RPGA SVK MSC KASG Y T F T S Y 
481 AGGCCTGGGG CCTCAGTGAA GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG A I Y 
541 AATATGCACT GGGTAAAGCA GACACCTAGA CAGGGCCTGG AATGGATTGG AGCTATTTAT 

PGNG DTS YNQ KFKG KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DBCSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC A R V VYY SNSY WYF DVW 
721 GTCTA.TTTCT GTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGQTACTT CGATGTCTGG 
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FIG.7B 



human CD154/amino acid 48-» 



Bel/Bam hybrid site 

GTGT TVT VSD P R R L DKI EDE 
781 GGCACAGGGA CCACGGTCAC CGTCTCTGftr CCAAGAAGGT TGGACAAGAT AGAAGATGAA 

RNLH EDF VPM KTIQ R C N TGE 
841 AGGAATCTTC ATGAAGATTT TGTATTCATG AAAACGATAC AGAGATGCAA CACAGGAGAA 

R S L S LLN CEE IKSQ F E G F V K 
901 AGATCCTTAT CCTTACTGAA CTGTGAGGAG ATTAAAAGCC AGTTTGAAGG CTTTGTGAAG 

Bell 

DIML NKE ETK KENS FEM QKG 
961 GATATAATGT TAAACAAAGA GGAGACGAAG AAAGAAAACA GCTTTGAAAT GCAAAAAGGT 

Bell 



DQNP Q I A A H V ISEA SSK TTS 
1021 GATCAGAATC CTCAAATTGC GGCACATGTC ATAAGTGAGG CCAGCAGTAA AACAACATCT 

VLQW A E K GYY TMSN N L V T L E 
10 81 GTGTTACAGT GGGCTGAAAA AGGATACTAC ACCATGAGCA ACAACTTGGT AACCCTGGAA 

NGKQ LTV KRQ GLYY I Y A QVT 
1141 AATGGGAAAC AGCTGACCGT TAAAAGACAA GGACTCTATT ATATCTATGC CCAAGTCACC 

Hindi I I 



FCSN REA SS Q APFI A S L CLK 
1201 TTCTGTTCCA ATCGGGAAGC TTCGAGTCAA GCTCCATTTA TAGCCAGCCT CTGCCTAAAG 

SPGR FER ILL RAAN THS 3AK 
1261 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

PCGQ QSI HLG GVFE LQP GAS 
1321 CCTTGCGGGC AACAATCCAT TCACTTGGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 

Ncol 



VFVN VTD PSQ VSHG TGF TSF 
1381 GTGTTTGTCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 



Xhol Xbal 



GLLK L E * *SR 
1441 GGCTTACTCA AACTCGAGTG ATAATCTAGA 
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FIG.7C 



2H7scFv-CD154 S4 cDNA and predicted amino acid sequence: 

Hindlll Ncol 

— — 2H7 V L Leader Peptide-* 

MDF QVQ IPSF LLI SAS 
1 AAGCTTGCCG CC ATGGATTT TCAAGTGCAG ATTTTCAGCT TCCTGCTAAT CAGTGCTTCA 

2H7V L -» 

VIIA RGQ I V L SQSP AIL SAS 
61 GTCATAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM T'CR ASSS VSY MHW 
121 CCAGGGGAGA AGGTCACAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGCACTGG 

BamHI 



YQQK PGS SPK PWIY APS NLA 
181 TACCAGCAGA AQCCAGGATC CTCCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARP SGS GSGT SYS LTI 
241 TCTGGAGTCC CTGCTCGCTT CAGTGGCAGT GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED A A T YYCQ QWS FNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGAG TTTTAACCCA 



(Gly 4 Ser) 3 Linker 

PTFG AGT KLE LKGG GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAGGTG GCGGTGGCTC GGGCGGTGGT 

2H7 V H -» 

GSGG GGS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

R PGA SVK MSC KASG YTF TSY 
481 AGGCCTGGGG CCTCAGTGAA GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG AIY 
541 AATATGCACT GGGTAAAGCA GACACCTAGA CAGGGCCTGG AATGGATTGG AGCTATTTAT 

PGNG DTS YNQ KFKG KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC A R V VYY SNSY WYF DVW 
721 GTCTATTTCT GTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGGTACTT CGATGTCTGG 
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FIG.7D 



human CD154/amlno acid 108 -» 

Bel/Bam hybrid site sell 
GTGT TVT VSD PENS F E M QKG 
781 GGCACAGGGA CCACGGTCAC CGTCTCTGAr CCAGAAAACA GCTTTGAAAT GCAAAAAGGT 

Bell 



DQNP QIA A H V ISEA SSK TTS 
841 GATCAGAATC CTCAAATTGC GGCACATGTC ATAAGTGAGG CCAGCAGTAA AACAACATCT 

V L Q W AEK G Y Y TMSN NLV TLE 
901 GTGTTACAGT GGGCTGAAAA AGGATACTAC ACCATGAGCA ACAACTTGGT AACCCTGGAA 

NGKQ LTV KRQ G L Y Y I Y A QVT 
961 AATGGGAAAC AGCTGACCGT TAAAAGACAA GGACTCTATT ATATCTATGC CCAAGTCACC 

Hindlll 



FCSN REA SSQ APFI ASL CLK 
1021 TTCTGTTCCA ATCGGGAAGC TTCGAGTCAA GCTCCATTTA TAGCCAGCCT CTGCCTAAAG 

SPGR FER ILL R A A N THS SAK 
1081 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

PCGQ QSI HLG GVFE LQP GAS 
1141 CCTTGCGGGC AACAATCCAT TCACTTGGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 

Ncol 



VPVN VTD PSQ VSHG TGF TSF 
12 01 GTGTTTGTCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 

Xhpl Xbal 



GLLK L E * *SR 
1261 GGCTTACTCA AACTCGAGTG ATAATCTAGA 
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FIG. 8 
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FIG. 9 
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FIG. 11 
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FIG.12 
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FIG.13 
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FIG.15 
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FIG. 17 
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L6 scFvlg Standard Curves 
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2H7 (anti-CD20) scFv Derivatives 
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FIG.20 



ADCC Activity of L6scFvlg Constructs with 2981 Targets 
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FIG. 21 
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FIG.22 



Non-Reduced Reduced 
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FIG.26 



100 

80 
60 

% KILLING 

40 
20 
0 

0 10 20 30 40 
CONCENTRATION (Mg/ml) 

------ 2h7scFv-llama lgG1 

— - — 2h7scFv-llama lgG2 
— *— 2h7scFv-llama lgG3 
2h7scFv-llama lgG4 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/037989 



PCT/US2003/024918 



31/53 



FIG. 27 
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FIG. 28 
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CH3 Sequence 


Wild Type CH3 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgGl) 


Wild type CH3 (IgA) | 


Truncated CH3 (IgA) 
(deletion of 4 amino acids at 
carboxy terminus) 


CHZ Sequence 


Wild Type CH2 


Wild type CH2 (IgGl) 


Wild type CH2 (IgGl) 


X 

O 

I 
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Wild type CH2 (IgGl) 


Wild type CH2 (IgGl) 


Mutant CH2 (IgGl) 
Pro?Ser238 


Wild type CH2 (IgGl) 


Wild type CH2 (IgA) 


Wild type CH2 (IgA) 


Hinge Sequence 


IgGl WT Hinge (CCC) 


IgGl Mutant Hinge 
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IgGl Mutant Hinge 
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IgGl Mutant Hinge 
(SSC) 
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1 Name Identifier I 


IgG WTH (CCC) 
WTCH2CH3 


IgG MTH (SSS) 
WTCH2CH3 


VH SER 1 1 IgG 
MTH (555) 
WTCH2CH3 


IgG (SSC) 
WTCH2CH3 


IgG (SCS) 
WTCH2CH3 


IgG (CSS) 
WTCH2CH3 


IgG MTH(SSS) 
MTCH2WTCH3 


1 IgAH lgGWTCH2CH3 


1 IgAH IgACH2CH3 


IgAH IgA-T4 
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NATURAL KILLING 
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ADCC Mediated by CTLA-4 lgG MTH (SSS) MTCH2WTCH3 
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FIG. 34 
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FIG. 35 
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FIG.36 
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FIG.37 
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FIG.38 
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FIG.39A 
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FIG.40 
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